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CHAPTER I 
INTRODUCTION 
Today more than ever before, educators are concerned with 
the teaching of arithmetic in the elementary schools. This concern 
has been due largely to the demand of our society for more expertly 
trained mathematicians and scientists; as a result, within the last 
decade the education of academically talented children in arithmetic 
has been especially emphasized. This emphasis has been manifested 
by an increasingly large number of studies and experimental pro-
grams geared to the arithmetically talented child. 
0 I. PROBLEM 
The purpose of this thesis is to present in abstract form se-
lected literature which indicates current trends in arithmetic for the 
academically talented child in the elementary ·school. This literature 
includes theses, articles, bulletins, monographs, chapters in books, 
and courses of study which were written between 1957 and 1961. 
II. JUSTIFICATION OF PROBLEM 
... 
Educators have become increasingly cognizant of the needs of 
the academically talented child. A result of this awareness has been 
the development of enriched programs in all areas of instruction. 
In the field of mathematics such a variety of material has been writter. 
0 
0 
0 
0 
which pertains to the academically talented child that there is a felt 
need to compile, summarize. and make readily available literature 
which would mirror recent trends. 
This paper can be used as a guide to educators concerned with 
the latest research and experimental programs in arithmetic for the 
talented child. It may also be used as a reference for both graduate 
and undergraduate students at Boston University who are interested 
in what has been done in arithmetic for the gifted. 
III. SCOPE AND LilVJITATIONS 
This thesis comprises fifty-two abstracts of materials which 
relate to the academically talented child in arithmetic. The literature 
from which this material was abstracted was written between 1957 
and 1961 and was obtained from (1) unpublished theses written at 
Boston University. (2) articles from educational journals. (3) bul-
letins and monographs from textbook publishers, Boston University, 
and Yale University. (4) courses of study which are being tried on 
a local. inter-state. and national levels, and (5) reference books and 
yearbooks written for teachers of mathematics. The grades covered 
in this study include kindergarten through grade eight. 
The abstract form was followed which was recommended by 
Dr. Helen B. Sullivan and used in her seminar on the education of 
the gifted child. 
Because of the vast amount of material written on the subject 
of arithmetic for the talented child, it was necessary to be selective. 
0 
0 
0 
An effort was made to include in this thesis a representative selec-
tion from a variety of sources. 
IV. PROCEDURE 
A survey was made of all theses pertaining to arithmetic which 
were written between 1957 and 1961 at Boston University. Twenty-
six of these theses were selected for investigation. Of this number, 
thirteen were found to be best suited to the purpose and subject of 
this study and were abstracted. 
Reference was made to The Education Index for materials 
written between 1957 and 1961.which pertained to arithmetic for the 
gifted. On the basis of this compilation, periodicals, reference 
books, and year books were selected for appraisal. Twelve articles 
and twelve chapters from books were chosen for abstraction. 
All available bulletins and monographs written from 1957 to 
1961 were read. Twelve were abstracted which best related to the 
subject of this thesis. 
Three courses of study were selected for abstraction because 
they were currently being used with arithmetically talented children 
and were recommended by leading educators. 
A summary was made of both the major findings and conclu-
sions and the suggestions for further study, many of which include 
those of the writers as well as those of the authors of the original 
material. 
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CHAPTER II 
RELATED READING 
I ABSTRACTS OF ARTICLES 
Chamberlin~ Don, et al, 11San Diego1 s New Arithmetic Program, rr 
The Arithmetic Teacher (December, 1961), 7:422-424 
Problem: Since mathematics is changing and new trends are apparent 
how can a new curriculum be planned, written, and most 
important, used effectively by the classroom teacher to meet 
the needs of able children? 
Scope and Limitations: 
1. Interest ·and development of the new curriculum was 
initiated by elementary school planning committees 
consisting of teachers, supervisors, and principals 
under the direction of Richard Madden of San Diego 
State College. 
;a. All recent trends and new contents for grades one 
through six were studied for three semesters by the 
committee. 
3. Two persons were appointed to write a curriculum, 
one for the primary level and another for the upper 
elementary grade level. They also assembled the 
materials and presented them in loose-leaf form 
to the teachers for approval. 
0 
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Procedure: The city schools of San Diego were aware of the changes 
that were going on in mathematics; thus. they felt it was time 
for them to answer the following questions: 
1. How valuable was their present curriculum. es-
pecially for the arithmetically talented child? 
2. How could they include new content and maintain 
valuable aspects of their present curriculum? 
3. Realizing that all curriculum materials are only 
as valuable as the teacher's use of them, how could 
they most effectively inform their teachers of the 
new pr.ogram? 
Mr. Richard Madden and his planning committee answered 
these questions by studying new trends and by writing a new 
curriculum guide for each of the grade levels one through six, 
throughout which a definite philosophy was maintained. The 
major changes consisted of providing for both vertical ac-
celeration and horizontal enrichment for the able pupil in 
arithmetic. If their suggested plan was followed, by the end 
of the sixth grade the talented youngsters would have been 
accelerated by one year. Through the medium of lessons and 
suggestions incorporated in the new guides, the teachers 
were provided with concepts and vocabulary that had only 
recently come into being. 
The guides were then presented to the teachers by their 
principals and a member of the committee at individual faculty 
0 
meetings where the guides were fully discussed. The entire 
district was then divided into three teams consisting of a 
principal, a chairman, and four other team .members. Each 
team, representing 35 elementary schools, was assigned to 
provide for in-service training meetings for the fifth and 
sixth grade teachers in its section of the city. At the in-service 
meetings teachers were given supplementary materials. They 
were also given suggestions for presenting to talented young-
sters such concepts as using the equation in problem solving 
and the use of the number line. 
Various impressions were formed and the program was 
evaluated. 
0 Major Findings and Conclusions: 
1. The new arithmetic guides have stimulated interest 
in recent trends in mathematics and have been very 
well accepted by the teachers. 
2. Great effort has been exerted to provide for individual 
differences and,especially) to meet the needs of able 
children. 
3. The revised arithmetic guides have not only alerted 
the teachers to new trends, but they have prepared 
them for the continuing change that is inevitable. 
Criticisms and Suggestions for Further Study: 
1. Information might have been given which pertained 
the reaction of the children to this new program. 
0 
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2. A long range study might be undertaken of the present 
first grade class in order to determine whether or not 
able youngsters1 after having been exposed to the new 
curriculum for six years1 can be accelerated by one 
year as the program suggests. 
3. A survey might be conducted to investigate the acceptance 
of new curriculum by parents in the community. 
--------------------------------------------------------------
Clarkson1 David M. 1 "Plus Work for All Pupils1 11 The Arithmetic 
Teacher (May1 196@t1 7:238-2391 246. 
Problem: To decide whether or not1 since great effort has been 
expended by modern educators to revise curriculums to concur 
with modern trends1 the revised material should be presented 
' 
to children of average ability as well as to the gifted. 
Scope and Limitations: 
1. A problem which called for creative thinking in math-
ematics was presented to: 
a. Heterogeneous groups of pupils in a combined 
fifth and sixth grade1 a seventh grade1 and an 
eighth grade. The range of intelligence quotients 
of the pupils was 90 through 160. 
b. Homogeneous groups of pupils in the fifth1 sixth1 
and seventh grades1 whose intelligence quotients 
0 were above 130 and whose reading ability was 
two years above grade level. 
c. A group of twenty junior and senior students of 
Vassar College. 
2. The pupils who participated in the experiment were 
students at Poughkeepsie Day School in New Yor¥. 
3. Intelligence quotients were obtained from the results 
of the Wechsler Intelligence Scale for Children; 
achievement in arithmetic was determined on the 
basis of results of the Stanford Achievement Tests. 
4. The problem to be solved was identical for the three 
study groups. 
0 5. The activity was selected from an article written by 
Eunice Lewis and Ernest C. Plath. The article had 
originally been published in Arithmetic Teacher, 
November, 1959. 
Procedure: The homogeneous groups were designated to be the con-
trol groups in the study. The problem was submitted for 
solution to each student-:in all of the grade levels included in 
/ 
the experiment. The students were asked to find the sum of 
the first sixty odd numbers. The only rule prescribed for all 
groups was that the solution to the problem should be made 
easy. 
Comparisons of group performance were made and 
various findings were reported. 
0 
Major Findings and Conclusions: 
1. The answers of the homogeneous control groups were 
similar to those of the heterogeneous groups. Per-
formance by the control groups was no better than that 
by the heterogeneous groups. 
2. The college girls did as well as the ~ifth and sixth 
grade pupils. Some of the college students were not 
as enthusiastic as the fifth and sixth grade children. 
Criticisms and Suggestions for Further Study: 
1. A study could be made, over an extended period of 
time, of the response by the three group levels to a 
series of problems in mathematics. 
2. This single experiment, although it is interesting, 
does not supply sufficient evidence to indicate that 
enrichment materials prepared for mathematically 
talented children should be advocated for all children. 
-------------------------------------------------------------
Elder, Florence L., "Providing for the Student with High Mathe-
matical Potential, 11 The Mathematics Teacher (November, 1957). 
54:502-506. 
Problem: To identify and locate mathematically gifted students and 
to provide methods of stimulating the intellectual curiosity 
of the student with high mathematical potential. 
Scope and Limitations: 
t2 
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1. The program was arranged for seventh and eighth 
grade pupils of Junior-Senior High School, West 
Hempsted, New York. 
2. The bases for identification and selection of the 
mathematically talented student for seminar mem-
bership were presented. 
3. The experimental program for the gifted student was 
set forth with stated objectives, the organizational 
program was described, and specific examples were 
given of the type of program and course content. 
4. A bibliography of the reference books used in the 
course was included at the end of the article. 
Procedure: Since the recognition of giftedness was identified with 
the mathematically talented student, location of the gifted 
child as early as possible was imperative. Cases were cited 
which illustrate how giftedness can be recognized, and the 
characteristics of the gifted child were noted. 
An experiment was described which has been operating 
for more than three years. The program was designed to 
identify the gifted child, to stimulate his intellectual curiosity 
and initiative, and to help him toward a better understanding 
of his associates and his own responsibilities. Selection of 
students for the program was based upon such criteria as 
standardized test results, anecdotal reports and recom-
mendations, physical fitness, and emotional maturity. 
0 The seminar method of group activity was established, 
and membership in the group was limited to fifteen students. 
No textbook was used in the course which was conducted by a 
department chairman. The students met with their peers in 
all regular classes and were released twice weekly for special 
group meetings. 
Concrete and full description of the type of activity and 
investigation which occurs at the sessions was given, and 
results of the program were reviewed. 
Major Findings and Conclusions: 
1. The gifted child exists and is in the midst of elementary, 
junior, and senior high school pupils; therefore, he 
Q should be located as early as possible. 
0 
2. Standardized tests results usually indicate a gifted 
child much better than do school marks. Since teachers 
tend to evaluate a child in terms of school achievement, 
they often fail to identify the gifted. 
3. The most valuable part of the mathematics course has 
been developed as a result of pupil experimentalization 
and generalization. 
4. The pupils enjoy the seminar and like the relaxed 
atmosphere and the absence of test marks. 
5. Parents are enthusiastic about the program and indicate 
that frequently the students are stimulated to keener 
interest in school than they had previously shown. 
14 
6. Seminar members show increasing maturity and accept 
individual responsibility for making up all work missed 
during released time. 
7. Early results indicate considerable success of the 
program. 
Criticisms and Suggestions for Further St:udy: 
1. Locate talented students at lower grade levels and 
initiate a comparable enrichment program in arith-
metic. 
2. Extend the present program so that it may be con-
tinued through the high school grades. 
3. Conduct a follow-up study of the ·members of the 
original seminar groups in order to investigate and 
evaluate the carry-over of interest and achievement 
in mathematics. 
--------------------------------------------------------------
Flagg~ Elinor B. 1 "Bright Seventh- and Eighth Grade Children 
Challenge Me 1 11 The Mathematics Teacher (January~ 1961) 1 
54:20-24. 
Problem• To provide new opportunities and improve existing oppor-
tunities for the edification of the mathematically talented ele-
mentary school child. 
Scope and Limitations: 
1. Two programs were conducted at the campus laboratory 
15 
school of Illinois State Normal University. The first 
program, started in 1955, included fifteen pupils from 
the fifth and sixth grades. The second program, con-
ducted during the summers of 1959 and 1960, admitted 
twenty pupils from the fifth and sixth grades. 
2. Criteria used for the selection of the pupils in both 
programs included: 
a. Teachers' judgements as to personal character-
istics of pupils. 
b. Results of individual Stanford-Binet Test; the 
cutting score was set at 130. 
3. Each of the programs was conducted by specialists in 
social studies, science, and mathematics. 
4. Approximately thirty-five children were involved in 
the mathematics programs. 
5. Tests used for both mathematics groups included the 
Seattle Algebra Test, the Lankton Algebra Test, and 
the Co-operative Elementary Algebra Test. 
Procedure: Since Illinois State Normal University was very much 
interested in the intellectual development of the gifted child, 
two experimental programs in mathematics were carried out. 
The first step concerning both programs was to determine 
which pupils were to be accepted for the study. This was 
accomplished through teacher recommendation and by ascer-
taining that each pupiP s I. Q. was at least 130. It was decided 
/ 16 
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that a pupil could drop out of the program at any time if his 
parents so desired. 
Instructors who were specialists in the field of mathe-
matics were chosen'to teach the 1955 campus school group for 
two periods of fifty minutes each week. The instruction was 
given each morning before the regular classroom activities 
took place. In the second program, the children met each 
morning for forty-five minutes of instruction in mathematics. 
The aims for both programs were the same: 
1. To present challenges in arith~etic and other subjects 
by means of topics and materials, ordinarily not pre-
sented in the regular classroom, in order to stimulate 
the intellectual development of the talented child. 
2. To give classroom teachers the opportunity to observe 
these bright children and, by so doing, to adopt some 
of the techniques and materials used in the experiment 
for their own purposes. 
Topics studied by both groups were: 
1. Algorisms for use in addition, subtraction and other 
processes emphasizing place value. 
2. Different ways of recording and writing number symbols. 
3. The Hindu-Arabic system. 
4. Different base numerations. 
5. The metric system. 
6. Scientific notation. 
1.7 
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7. Prime numbers and factors. 
8. Tests for divisibility. 
9. An introduction to sets. 
10. Equalities and inequalities. 
The program, however, provided for segregation and accelera-
tion of pupils as well as enrichment of the subject matter. 
In 1960, several tests were administered by the high 
school to the students who participated in the 1955 program. 
The tests were given to measure the childrenr s knowledge of 
algebra and to assess the effects of the program. 
Conclusions were drawn and the findings were reported. 
Major Findings and Conclusions: 
1. The result of the Lankton Algebra Test and the Co-
operative Elementary Algebra Test ad~inistered by 
the high school in 1960 to the 1955 campus school 
children program were so .satisfactory that these 
' 
children were allowed to skip the first-year algebra 
course and to be accelerated into a geometry course. 
2. Although they were homogeneously grouped, the 
academically talented children learned at different 
rates. 
3. The academically talented child in arithmetic enjoyed 
logical thinking and was stimulated by challenges. 
4. These children generalized easily and by means of 
inductive thinking drew conclusions simply and quickly. 
·1..8 
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5. These children needed little drill. 
Junge, Charlotte, 11 The Gifted Ones.-. How Shall We Know Them? 11 
The Arithmetic Teacher {October, 1957) . ., 4:141-146. 
Problem: To suggest means by which the able learner in arithmetic 
can be identified in the regular classroom, and to adjust 
methods and curriculum materials to meet his needs. 
Scope and Limitations: 
1. A list of seven characteristics was given by which the 
gifted child might be identified. 
2. Suggested tools such as tests of intelligence and 
achievement, which ·could be used for recognizing 
gifted children, were mentioned. 
3. A lengthy list of eleven curriculum materials and 
experiences that could be used to challenge able 
learners in arithmetic was given. 
Procedure: Since the modern school is very aware of individual 
differences among the children in a classroom, educators 
are constantly striving to provide for these individual dif-
ferences. The concern here is for the recognition and pro-
vision of the able learner. 
Studies within the last ten to fifteen years have indicated 
these characteristics are most commonly found in gifted 
students: 
19 
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1. Their verbal comprehension is excellent. 
2. Their vocabulary is superior. 
3. They possess a high degree of intellectual curiosity 
and imagination. 
4. They find it fairly simple to assimilate information 
and form generalizations. 
5. They find it possible to analyze themselves objectively. 
6. They are often persistent. 
7. They possess a great deal of insight. 
It is most important that we learn to recognize gifted 
children as early as possible, for they constitute only three per 
cent of our population. In the field of arithmetic this should 
not be very difficult, for the gifted child appears to be different 
from his peers. An alert teacher will notice that the child 
talented in arithmetic will move quickly into abstract thinking, 
he will generalize easily, recognize relationships, and think 
logically. A bright child will become bored with constant drill, 
and often he will benefit from guidance, but he may become 
frustrated by close supervision and constant direction. 
To provide for these gifted children in arithmetic, it is 
not necessary that the teacher always provide the youngsters 
with an entirely different program of study. A heterogeneous 
class group can be working on the same concept at the same 
time, but provision can be made for various levels of under-
standing, with the abler child working most independently and 
0 
without the aid of crutches. 
Working with a heterogeneous class, teachers can provide 
for their talented children quite effectively by: 
1. Encouraging them to diagram and prove computations. 
2. Helping them find solutions to new processes independ-
ently and to find various ways of checking problems. 
3. Providing them with various topics that require research, 
such as the history of time, various number systems, 
history of measurement, quantities of water in some 
fruits and vegetables, interpreting weather maps, 
scalingandreadingmaps, the use of the Dewey decimal 
system in libraries, locating decimal fractions in 
0 newspapers, sales slips from local stores~ the United 
States census story, people on our paper money, foreign 
money, and astronomical units of measurement. 
4. Using in class actual problems arising in the child's 
life and requiring the children to solve them. 
5. Encouraging the children to practice mental arith-
metic and estimation. 
6. Providing opportunities for consulting and using maps, 
charts, graphs, tables, and diagrams. 
7. Using vocabulary exercises in which children illus-
trate arithmetic terms. 
8. Making every effort to correlate arithmetic with 
other subject areas. 
0 
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9. Using number puzzles and games to challenge the 
thinking of bright children. 
Major Findings and Conclusions: 
1. Good teaching in arithmetic helps children attack all 
problem situations; it encourages them to evaluate 
their learning. 
2. Early identification of the able learner is most 
important. 
3. Grouping in an arithmetic class should be flexible. 
so that the able child can move to more mature levels 
of operation. 
4. The able pupil should be supplied with many opportunities 
to apply his learning in new and different situations. 
5. The able learner should be challenged constantly to 
think creatively and to develop resourcefulness and 
self-reliance when attacking problem situations. 
Criticisms and Suggestions for Further Study: 
1. A study could be made whereby a heterogeneous class. 
consisting of some gifted children in mathematics. 
were given some of the same number concepts and asked 
to develop them in the manner suggested by the author. 
2. Some of the experiences suggested for challenging the 
talented youngster could be given to them. It would be 
interesting to note how much they benefit from these 
• suggested topics. 
3. It would be interesting to discover how a teacher of 
approximately thirty heterogeneously grouped young-
sters could find the time to provide so much for her 
abler youngsters in arithmetic without neglecting her 
other students and subject areas. 
McLaughlin, Jack W. , 11 A New Approach to an Old Problem, 11 The 
Arithmetic Teache-r (March, 1961), 8:112-116. 
Problem: To discover an effective means of dealing with the recent 
downward trend in arithmetic achievement by the fourth, fifth, 
and sixth grade youngsters of the Lancaster School District; 
to accelerate the arithmetic program for the capable students. 
Scope and Limitations: 
1. The Lancaster Schools of California initiated a new 
arithmetic program about two years ago for its 
fourth, fifth, and sixth grade children. 
2. The program, aimed at arithmetic acceleration for 
the pupils, was based upon the rate of learning. 
3. The fourth, fifth, and sixth graders were given the 
California Achievement Test before they were 
homogeneously grouped. The California Achieve-
ment Test and the S. R. A. Arithmetic Achievement 
Tests were administered periodically during instruc-
'ry.ry 
.• } ."'<.,t.,) 
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tion to ascertain the effectiveness of this program. 
4. The subject matter and teehniques to be taught were 
taken from the newly formed Lancaster School 
District Arithmetic Guide. 
Procedure: After making an analysis of P.UPil test scores in arith-
metic. the Lancaster School District discovered that a down-
ward trend had begun in fourth grade arithmetic achievement. 
A general survey revealed that this trend. which involved the 
fourth. fifth. and sixth grades. was occurring simultaneously 
in other school districts throughout the State of California. 
It was felt by a majority of educators in California that 
heterogeneous grouping of large classes had led to a situation 
in arithmetic whereby slow learners were being frustrated. 
and rapid learners were being bored and held back. 
In view of these facts. the Lancaster School District 
wrbte a new arithmetic guide in which new processes were 
introduced from six months to a year earlier than in the 
previous curriculum. Two pilot studies were them:conducted 
in which all fourth. fifth. and sixth grade youngsters were 
homogeneously grouped according to the results of the 
California Achievement Test in Arithmetic and other factors. 
Pilot Study Number 1 emphasized horizontal enrichment and 
Pilot Study Number 2 vertical enrichment. It was decided that 
Pilot Study Number 2. which stipulated that each child be 
accepted at his appropriate level of ability and advancedca:sf:Jla:-r 
as he was capable of going, was the program best suited for 
the Lancaster schools. 
The new program was first initiated at the Sierra School 
and was carried out in the following manner: 
1. Principal and teachers met to become familiar with 
the program and to plan for the placement of the 
students. 
2. The president of the Parent-Teachers Association 
oriented the parents, whose questions were passed 
onto the faculty. 
3. Tests were administered to the fourth, fifth, and 
sixth grade pupils, after which the teachers assigned 
0 each child to an ability group. 
0 
4. The principal met with all youngsterf3 to explain the 
benefits of placing each child in a group where his 
needs would be met. 
5. Each teacher was assigned to an ability group. 
6. Each pupil kept a graphic record of his progress and 
a folder of his work, which he took with him if he was 
transferred to another group. 
7. Every group spent at least one day a week on arithmetic 
drill, and tests were given to everyone on the same day. 
The many questions raised by parents were answered to their 
satisfaction by the principal and faculty. 
Various findings were made and impressions formed. 
25 
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Major Findings and Conslusions: 
1. The teachers were both challenged and relaxed by 
not having to provide for four or five different ability 
groups in arithmetic. 
2. The pupils who were rapid learners were finally being 
provided for and working up to their capacity. All the 
children enjoyed having more than one teacher and 
changing classes. 
3. No child was neglected, for each ability level was 
provided for; individual differences were met as· 
completely as possible. 
4. The results of the California Achievement Test and 
• 0 the S. R. A. Arithmetic Achievement Test, which was 
0 
given to all these pupils, indicated that there was an 
over-all average achievement gain of three days for 
each day of instruction. They further showed that 
sixty-four pupils made more than a year1 s gain after 
twenty-nine days of instruction as compared to the 
thirty- seven pupils who did not show such significant 
progress. 
Criticisms and Suggestions for Further Study: 
1. Now that this program is being taught throughout 
California, a study could be made of the effective-
ness of this program in other schools. These find-
ings might be compared with those of the Lancaster 
0 
0 
0 
Schools. 
2. A study could be made of the emotional stability of the 
youngsters in the low ability groups. Has their prestige 
been affected by this method of grouping? 
-------------------------------------------------------------
Pinney1 Grant C .• "Grouping by Arithmetic Ability - An Experiment 
in the Teaching of Arithmetic, n The Arithmetic Teacher (March, 
1961L 8: 120-123. 
Problem: To reduce the range of arithmetic achievement in the fifth 
and ~ixth grades in order to teach arithmetic more easily 
and to provide for individual differenc.es~ more effectively. 
Scope and Limitations: 
1. In the fall of 1958, the Vieweg Elementary School, in 
California, conducted an experiment with sixty students 
of a sixth grade. 
2. Based on the results of the S. R. A. Achievement Test 
in Arithmetic, two homogeneous groupings were made 
of thirty students each. One was considered to be a 
. high ability group and the other a low ability group. 
3. Charts and line graphs were used to compare the 
range of ability of a regular class and the superior 
students; they we!Be also used to compare the Vieweg 
children with the national norms before and after this 
experiment. 
0 
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Procedure: In 1958J the Vieweg Elementary School decided to 
improve their arithmetic achievement by grouping the students 
homogeneously... They used the S. R. A. Achievement Test as 
the criterion to determine to which of two groups the sixth 
grade youngsters would be assigned. Their program provided 
for the following: 
1. Children were given an opportunity to change from 
one group to another twice during the year. 
2. The slow learner was ·given more time and shorter 
assignments) with homework w.a.s provided. 
3. The more rapid learner in arithmetic was given 
additional enrichment activities) and he was allowed 
to move to new topics as quickly as he was able. 
By means of testsJ charts) and evaluations several com-
parisions and conclusions were made. 
Major Findings and Conclusions: 
1. The range of ability in a regular class of thirty. pupils 
varied from second to ninth grade ability; in the 
superior group ability range varied from sixth to 
ninth grade ability. 
2. 
3. 
In one year the children had advanced more than two 
years in arithmetic reasoning) concepts) and computa-
tion. Great improvement was made academically. 
It was found that the children seemed to be more 
relaxed in this new atmosphere. 
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4. The teachers found it easier to prepare· for their groups·. 
5. The higher ability group received honors during the 
hear and the slow group did not. It was also evident 
that competition existed between both groups. 
6. After the first year of the experiment, the pupils in 
the program rated above the national norms for arith-
metic achievement. 
7. The teacher of the slow group became frustrated 
occasionally because of the low achievement of the 
group. 
8. In order to ease frustration, the teacher of the slow 
group was allowed to change places with a teacher of 
the high group periodically. 
Criticisms and Suggestions for Further Study: 
1. A study could be made in the near future to find out 
if the Vieweg School is still mainta.ining its arithmetic 
achievement level above the national norms. 
2. Other devices besides the·S. R. A. Achievement Test 
could have been used in determining group placement. 
Provus, Malcolm M., "Ability Grouping in Arithmetic, "The 
Elementary School Journal (April, 1960), 60: 391-398. 
Problem: To measure the effectiveness of ability grouping in 
arithmetic for one school year. 
0 
Scope and Limitations: 
1. In September, 1957. an experiment was initiated 
in the public schoo~s of Homewood, Chicago. 
2. The ave:r:age achievement of the school children i:£?-
Homewood was 1. 5 years above the national attain-
ment. 
3. The experiment involved nineteen intermediate 
classrooms~ 
4. Eleven classes of the fourth, fifth, and sixth grades, 
grouped for arithmetic ability, formed the experi-
mental group. 
5. Eight classes of the fourth, fifth, and sixth grades 
0 were used as a control group. Ability grouping 
was not made. 
6. There were three levels of ability in fourth grade 
classe.13~ and two levels of ability in sixth grade 
classes. 
7. Experimental classes in each grade met in a single 
building so that children could leave their hetero-
geneous homerooms and attend the homogeneous 
classes. 
8. Children were allowed to move from one grade 
level to another during the school year. 
9. Placement of a pupil into the experimental group 
0 
was decided on the results of his performance on 
I . 
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the Iowa Test of Basic Skills. 
10. Teachers were assigned classes on .a random basis. 
11. In- service meetings for teachers were held. 
12. The Metropolitan Achievement Tests were administered 
as a means of evaluating the new program. 
Procedure: In 1957, the staff of the Homewood public schools 
decided to test their theory that children grouped homogene-
ously would be able to learn more advanced arithmetic than 
they were learning. 
Homewood is a Chicago suburb populated by middle to 
upper class pe.ople. The average achievement and I. Q. of 
th~ Homewood children are above the national norms. 
The experiment involved nineteen classes. of which 
e~even were the experimental group and eight were the con-
trol group. The teachers for these classes were selected 
at random, and they decided that they would encourage ver-
tical growth and provide for acceleration in both the experi-
;mental and controlled groups. In order to determine ability 
placement in the experimental group, the children were given 
the Iowa Tests of Basic Skills. The curriculum was alike for 
both the control and the experimental group •. and it provided 
for acceleration when necessary. 
Throughout the one year experiment (1957-1958), the 
data were tabulated, and tests such as the Metropolitan 
Achievement Test and the Iowa Tests of Basic Skills were 
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used to evaluate the program. Various questionaires also 
were used. Many findings and conclusions were .mad.e. 
Major Findings and Conclusions: 
1. The experimental group was found to be aware of 
more concept~ in arithmetic than the children in 
the control group. 
2. At the end of one year the average gil:'owth of the 
control group was 12. 53 per cent; that of the ex-
perimental group was 16.74 per cent. 
3. There was no case in which a child grouped as to 
ability was less proficient than a child in the con-
trol group. 
4. The more capable children in arithmetic profited 
most from ability grouping. 
5. The average children profited slightly from ability 
grouping; the slow learners profited no more from 
the ability grouping than they would have in a heter-
ogeneous class. 
6. In the heterogeneous class the gifted and the average 
child attained no greater understanding and knowledge 
of arithmetic than did the slow learners in the same 
classes. 
7. As a total group1 the children in the 1957-1958 control 
classes did no better than all children in the 1956-
1957 classes. 
0 
8. The children in the fourth and fifth grades achieved 
better than the children in these same grades the 
previous year who were not included in this experiment. 
9. The pupils' interest in subject matter was equal in both 
the experimental and control groups. 
10. The teachers supported the program~ and they all 
wanted to teach homogeneous classes in 1958-1959. 
11. Ability grouping in arithmetic was adopted from the 
third grade through the eighth grade in the Hom-ewood 
. Schools for the 1958-1959 school year. 
Criticisms and Suggestions for Further Study: 
1. In a program such as this~ constant revision of the 
0 curriculum must be necessary in order to provide 
for continuous pupil development. 
0 
2. Constant in-service courses for the teachers must 
be scheduled by the school system in order to orient 
them to new techniques and concepts in arithmetic. 
3. Provisions should be made so that children may move 
flexibly from one ability group to another; tests do 
not always give an accurate and complete picture. 
4. A study could be made of new methods of providing 
for the slow child so that he can advance to maximum 
growth. 
5. A study could be made of public opinion and parental 
feelings toward this new program. 
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Rudd, Lonie E., "Enrichment for the Talented in Arithmetic: A 
Local Program for Grades 4, 5, and 6, u The Arithmetic 
Teacher (March, 196,1), 8:135-137. 
Problem: To determine whether or not the program, Arithmetic for 
the Academically Talented (A. T. A. ) , is conforming to the 
current trend of providing adequate curriculum materials for 
children talented in arithmetic. 
Scope and Limitations: 
1. A group of educators in Newton, Massachusetts 
studied the arithmetic needs of the more able pupils 
in the fourth, fifth, and sixth grades. 
2. Under the leadership of an arithmetic consultant, 
twenty-two teachers and elementary school principals 
met to prepare a special program for fourth, fifth, 
and sixth grade children who were gifted in mathe-
matics. 
3. Five workshops were conducted over a two-year 
period to orient teachers to the new program. 
Procedure: Since the officials of the public schools in Newton had 
long been aware that new curriculum materials in mathe-
matics were being developed, proceedings were initiated in 
1958 which aimed at developing a new program for capable 
fourth, fifth, and sixth grade children. A special committee 
was formed to investigate the needs of able pupils and to 
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organize a workshop for the preparation of a new program. 
Six units of work were developed in the following areas: 
1. Historical development of numbers. 
2. Laws of numbers. 
3. Mea sur em ent. 
4. Other scales of notation. 
5. Primes and factors. 
6. An introduction to sets. 
To supplement the units, much material was made readily 
available to the teachers and included aids such as films, 
pamphlets, abaci, and number frames. Instruction was 
arranged for classroom teachers who were to administer 
the program. 
Selection of pupils for the program was based on the 
following criteria: 
1. Intelligence quotient. 
2. Achievement test scores. 
3. Score on an arithmetic test involving no computation. 
4. Classroom progress in arithmetic. 
5. A check list of twelve characteristics which indicate 
a child has talent in arithmetic. 
The program was inaugurated into the school system and 
was, in some schools, conducted in the self-contained class-
room; in other schools it was arranged on a departmentalized 
basis. Since the initiation of the program in 1959, various 
.: . f:t>5 . 
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findings have resulteq. 
Major Findings and Conclusions: 
1. The program. Arithmetic for the Academically Talented, 
has been received with enthusiasm by pupils, parents. 
teachers, and principals in Newton. 
2. At the present time, at least one teacher in each of the 
twenty-five elementary schools is involved with the new 
program. 
3. Quantities of materials are available for both the pupils 
and the teachers in this program. 
4. The new program is expected to continue as a basic part 
of the arithmetic program in the schools of Newton. 
Criticisms and Suggestions for Further Study: 
1. A study could be made of the ability of the pupils to 
recall materials presented in the enrichment units. 
Perhaps this might be accomplished after the third 
year of instruction through tests administered at the 
end of the year in grade six. 
2. Although the units of instruction have been developed 
for arithmetically talented children, the unit on the 
historical development of numbers would be interesting 
to most average-ability children and could be adapted 
to their level of understanding. 
-------------------------------------------------------------
Sawyer~ W. W. ~ "Algebra in Grade Five~r The Arithmetic Teacher 
(.January~ 1960), 7:25-27. 
Problem: To find out if bright American children in the fifth grade 
can be taught algebra. This has already been done in Europe; 
why can it not be done here in America? 
Scope and Limitations: 
1. The group selected for the study was the brightest of 
three fifth grade classes which were homogeneously 
grouped. 
2. Instruction was given to twenty-six students for one 
period each week. 
3. The study was conducted at the Middletown Central 
Scgool~ Middletown. Connecticut from Dece.;rnber~ 
1958 to .June~ 1959. 
4.. No textbook was used. 
5. Helpful material was obtained from The Mathematics 
Student .Journal. 
Procedure: Since there was no American textbook written for algebr 
in the fifth grade~ the procedure which was followed during 
instruction consisted of explaining an idea or concept and pre-
senting for solution several problems based on the concept. 
Throughout the study~ the approach was maintained that ( 1) 
it is essential to teach algebra based upon understanding and 
(2) students should be encouraged to think inductively. 
The children were observed carefully by the author 
during the learning period. Various impressions were 
formed and conclusions were drawn. 
Major Findings and Conclusions: 
1. Individual differences were noticed immediately among 
the gifted children. Providing for the most capable 
pupils proved difficult. 
2. Students enjoyed algebra and anticipated the class 
eagerly each week. 
3. Finding teachers who can present algebra effectively 
is a stumbling block to the teaching of algebra in the 
fifth grade. 
4. Although English texts in algebra were available~ the 
exotic vocabulary limited them in their value. 
Criticisms and Suggestions for Further Study: 
1. A follow-up study could have been carried out .to 
determine how much content the children were 
able to recall the following September. 
2. Since the author was to continue teaching algeJ?ra 
to the same gr.oup of children in the sixth grade~ 
a survey of the effectiveness of the teaching oyer 
a two-year period would be of interest. 
------------------------------------------------------------
Shepard~ John P. ~ nThe Pythagorean Theorem In the Fifth Grade~" 
The Elementary School Journal (April, 1958). 57:398-400. 
Problem: To determine the possibility of enriching the mathematics 
program for advanced pupils in a fifth grade class by teach-
ing the Pythagorean Theorem. 
Scope and Limitations: 
1. Eleven talented fifth grade pupils from the Portola 
Valley School. Menlo Park. California. were 
selected for specialized arithmetic instruction 
three times a week. 
2. Criteria for selecting the children 'included: 
a. Scores on a standardized arithmetic achieve-
ment test administered the previous year. 
b. Teacher evaluation and recommendation. 
c. Efficiency in addition. subtraction~ and multi-
plication computation. 
3. Problems dealing with the Pythagorean Theorem 
were supplied and translated by their fifth grade 
teacher. 
4. A ten-minute film. Pythagorean Theorem, was 
shown to the pupils. 
Procedure: Since it was obvious that the mathematics curriculum 
of the Portola Valley School contained insufficient content to 
enrich the program· for advanced pupils in the fifth grade, an 
experiment was initiated and conducted during 1957. This 
experiment proposed the introduction and solution of problem 
based on the Pythagorean Theorem. The pupils selected for 
0 the experiment were to c~mtinue regular grade-level work 
in arithmetic in addition to working on the special problems. 
Before the actual enrichmen~ material~ were given, two 
preliminary sessions were held to familiarize the children 
with geometrical figures and to outline and discuss t .~.;:; 
Pythagora.sr theory. The problems were then presented to 
the pupils who worked independently of each other over a 
period of many weeks. 
Various findings were. obtained and conclusions were 
formulated. 
Major Findings and Conclusions: 
1. The experiment proved to be most exciting for the 
0 teacher, who found it necessary_to study intensively 
in preparation for each presentation, and for the 
0 
pupils, who~e eagerness for learning in arithmetic 
was enhanced. 
2. Although all the children did not at once grasp the 
concept of the problem, they all eventually under-
stood the theorem. 
3. Because of this study, the group became familiar 
with the historical uses of the theorem, the use of 
the slide rule and protractor, and with mathematical 
symbols and vocabulary. 
4. It was observed that talented fifth grade children 
involved in this study took a great deal of pride in 
40 
0 
0 
0 
their work. 
Criticisms and Suggestions for Further Study: 
1. A study to evaluate the amount of learning which 
took place would be of interest. 
2. A study could be made of the effects of this project 
on the pupils when they reached junior high school. 
Were they able to perform more proficiently in 
algebra and geometry as a result of this program? 
Are they more advanced in their classes? 
-----------------------------------------------------------
Weaver, J. Fred, "Helping Mathematically Talented Children in 
the Elementary School, 11 Updating Mathematics (March, 196(i));, 
·volume 2, Number 7, Section 2:4 + 2. Teacher's Guide. 
Arthur C. Croft Publications, New London, Connecticut. 
Problem: To provide effective enrichment for the mathematically 
talented in the elementary school. 
Scope and Limitations: 
1. Several aspects of the problem of providing effective 
enrichment materials are discussed. 
2. The factors concerned with recggnizing mathe-
matically talented pupils in an elementary school 
are identified. 
3. Examples of enrichment act~vities are given. 
Procedure: The factors which constitute an effective enrichment 
0 
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program were discussed, and criteria were listed for 
evaluating specific enrichment activities before they were 
administered to the children. Various bases for effective 
enrichment work were given which include variations in both 
the nature and form of mathematical content. Specific illus-
trations of mathematical content were given, as were sources 
of effective enrichment materials which the teacher would 
find useful. 
The relation of mathematical talent to intelligence and 
the characteristics and behavior which mathematically 
talented children display were discussed in brief detail. 
Major Findings and Conclusions: 
1. Mathematically talented elementary school children 
can profit from an enriched arithmetic program in 
a particular grade. 
2. The more an enrichment activity satisfies the 
evaluating criteria, the more effective will be the 
results of the activity. 
3. Effective enrichment activities may vary both in 
the nature of the activity and the form of presenta-
tion. 
4. The mathematical thinking involved is frequently 
the crucial factor' in determining the effectiveness 
of enrichment work. 
5. The ability of the teacher to provide effectively for 
talented children is directly proportional to the 
strength of her own background in appropriate 
content. 
6. Although high intelligence does not guarantee mathe-
matical talent~ generally speaking~ they do go 
together. 
Criticisms and Suggestions for Further Study: 
1. The suggestions given as bases for effective enrich-
ment work might be developed more broadly and 
specifically. 
2. A unit of enrichment activities. based on the program 
of a particular grade level. might be developed and 
comparative results of presentation evaluated. 
3. Based on the characteristics presented in this article, 
an evaluative method of identifying the mathematically 
talented child might be determined. 
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Banks, J. Houston, trArithmetic in Todayts Schools, rr Chapter I in 
Learning and Teaching Arithmetic. Allyn and Bacon, Inc., 
Boston, 1959. 
Problem: To review arithmetic in todayrs schools. 
Scope and Limitations: 
1. The status of mathematics education todaywas surveyed. 
2. Six issues in arithmetic teaching were discussed. 
3. Seven goals of arithmetic instruction were listed. 
4. Twenty-nine items which should be iD;cluded in a pro-
gram of mathematics for the eight years of elementary 
1:1chool were listed. 
Procedure: Much has been written recently about the status of 
mathematical teaching in our country today. Since public 
attention is focused on the kind of job the schools are doing 
to provide training in mathematics, a survey was made of 
arithmetic teaching - past and present. The teaching of 
arithmetic was traced back to colonial times and a descrip-
tion of arithmetic teaching at that time was given. The 
mathematics curriculum of the early nineteenth century was 
described. The effect of certain theories of learning on 
arithmetic teaching were given. A set of six principles of 
·-· 
learning were suggested as a frame of reference for teaching 
arithmetic: 
·'· 
1. The end result of learning is behavior change. 
2. Learning is an active process. 
3. The learner must have a reason for learning. 
4. An essential part of learning is trial. 
5. Learning is understanding. 
6. Habits, techniques, and attitudes are learned as 
well as facts. 
Six issues in arithmetic teaching today were investigated and 
discussed: 
1. How important is arithmetic in the elementary school? 
2. Should arithmetic be taught from the standpoint of 
social usage or mathematical content? 
3. By incidental teaching alone can children be effective 
ly taught arithmetic? 
4. What are the roles of meaning and drill in arithmetic? 
5. What value are crutches in the teaching of arithmetic? 
6. What about readiness in learning arithmetic? 
A review of the role the teacher of arithmetic plays in today' f 
programs was made. Finally, a program of arithmetic in the 
elementary school was outlined. A list of goals of this pro-
gram were discussed. 
Major Findings and Conclusions: 
1. Public attention currently has been focused on the kind 
of job the elementary school is doing in the field of 
mathematics. 
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2. The unpopularity of mathematics at the high school 
level is due largely to unfortunate student experiences 
in elementary arithmetic. 
3. Newer texts in arithmetic have made a real effort to 
reflect the experiences and interests of youngsters. 
4. A major issue in arithmetic teaching today is con-
cerned with the instruction of gifted children in arith-
metic. 
5. The most significant contributing factor in the per-
formance of a youngster in arithmetic is his teacher1 s 
attitude toward arithmetic. 
Criticisms and Suggestions for Further Study: 
1. A study of the social changes of the past twenty-five 
years which have affected the area of arithmetic 
education might be made. 
2. A review of educators 1 opinions as to the development 
of arithmetic from the standpoint of social usage or 
mathematical content might be made. 
3. The twenty-nine items compiled by the Commis.sion 
on Post-War Plans of the National Council of Teachers 
of Mathematics might be reviewed and criticized by 
teachers of elementary arithmetic. 
4. A study might be made to discover what other major 
issues exist in arithmetic teaching. 
-----------------------------------------------------------
Casis School Faculty, "Content Variation," Chapter II in 
Improving Mathematics Programs, M. Vere Devault, Editor. 
Charles E. Merill Books, Inc., Columbus, 1961. 
Problem: To discuss nine ways of varying the content of the arith-
metic ·program. 
Scope and Limitations: 
1. A school faculty surveyed methods of varying the 
content of their arithmetic program. 
2. Nine ways of varying content were investigated. 
Procedure: Since improving the curriculum content in mathematics 
has become the preoccupation of so many educators, the 
faculty of the Casis School decided to study possible pro-
cedures of varying the content of their arithmetic program. 
The following recommendations were studied: 
1. Certain topics might be omitted for those who have 
difficulty in arithmetic. 
2. Topics studied by the entire group'might be en-
riched for the brighter children and simplified for 
the slower children. 
3. Abler children could be urged to attain higher levels 
of understanding with certain topics. 
4. Additional topics other than those found in the course 
of study might be added for the abler students. 
5. Enrichment activities might be used for abler children. 
6. Simple materials might be provided for the slower 
children. 
7. Brighter youngsters might be allowed to advance 
to more difficult topics. 
8. Definite exercises to stimulate the above-
average achievers might be provided. 
9. Extra practice exercises for the brighter 
children might be provided. 
Major Findings and Conclusions: 
1. There are several ways of varying the content of 
mathematics programs. 
2. Slower as well as brighter youngsters benefit by 
content variations. 
3. Rapid learners respond well to enrichment experi-
ences which consist of social applications of computa-
tional skills. 
Criticisms and Suggestions for Further Study: 
1. The Casis School faculty might evaluate the use of 
the content variations used with their children. 
2. A study might be made to dete::r:inine which topics~ 
usually taught in higher grades~ rapid learner.s 
might be permitted to study. 
3. A list of enrichment activities consisting of social 
applications of computational skills might be pre-
pared. 
----~-----------------------------------------------------
Clark, John E. and Laura K. Eads, "Planning For Effective 
Teaching and Learning in Arithmetic," Chapter IV in 
Improving Mathematics Programs, M. Vere Devault, Editor. 
Charles E. Merill Books, Inc .• Columbus, 1961. 
Problem: To pr.esent several problems arithmetic teachers have 
when they plan their arithmetic program, and to make 
suggestions for meeting these problems. 
Scope and Limitations: 
1. Six guides to help teachers determine whether or not 
children are ready to learn a certain topic in arith-
metic were listed. 
2. The growth of concepts in arithmetic was described. 
3. Five principles a teachel? might consider before 
grouping in arithmetic were listed. 
4. Five methods of teaching the whole class the same 
topic while still providing for grouping were discussed. 
5. Nine reasons and procedures for teaching youngsters 
in small groups were listed. 
6. Six suggestions for teaching bright children were 
given. 
Procedure: Since teachers are concerned with providing for the 
optimum learning of all the children in their classes, 
problems they face as they plan their arithmetic program 
are numerous. Some of these problems and suggestions 
for solving them were dis·cussed. The following six 
guide posts were given to help with the problem ofreadiness 
in learning a particular arithmetic problem: 
1. Children are interested in the topic and are able 
to use the topic in understandable experiences. 
2. Children are able to derive relationships in-
volved in the topic. 
3. Children will succeed when they are given only 
some mathematical help. 
4. Children retain what they have been taught. 
5. Children are able to see about them the mathe-
matics they have learned. 
6. Children are able to build on the mathematics 
they have learned with little help. 
The problem of the wide differences among children in arith-
metic was discussed. The following five principles to con-
sider before group teaching were suggested: 
1. Children know that they are being differentiated 
when they are grouped. 
2. Children sometimes prefer groups as a means 
of winning social acceptance. 
3. Childrenrs values are similar to the adults and 
other children about them. 
4.. Childrenr s security depends on their acceptance 
by others. 
5. Every child can make a worthwhile contribution 
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in a classroom. 
The following five ways in which a teacher can teach the 
whole class the same topic and still provide for group 
teaching were described: 
1. The teacher induces the children to understand 
the importance of li:stening and not interrupting. 
2. The teacher listens carefully to children when 
they express their thinking. 
3. When the teacher prepares her plans for teaching 
a topic, she provides for slower and brighter children. 
4. The teacher plans to have different children work with 
a topic at various stages in concept development. 
5. The teacher realizes that when she teaches the 
entire group not all children are learning. 
At times the teacher must plan to work with small groups 
as well as the entire class. The following nine reasons and 
procedures for teaching children in small groups were 
listed and discussed: 
1. One or two children may be immature or emotion-
ally disturbed and may need special attention. 
2. Children who engage in experiences outside the. 
classroom may be paired, one less mature than 
the other and each with an assignment. 
3. Children may have responsibilities in keeping with 
their abilities such as being checkers and recorders. 
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4. Children may work in pairs to check each other 
as they work, as they manipulate materials, as 
they solve problems, and as they compute. 
5. Children might be taught separately when they 
are ready to develop mastery in number facts 
or skill in computation. 
6. Children maybe tested separately in small groups. 
7. Children may be given different assignments as 
members of small groups. 
8. Children may be taught in two or three separate 
groups for development of a certain topic. 
9. Slower children may need the development of a 
topic well understood by the other children. 
The problem of teaching arithmetic to brighter children 
was discussed. The following six suggestions for en-
couraging bright children to learn and to think were dis-
cussed: 
1. Bright children should be commended only for 
responses that show superior thinking. 
2. When brighter children use immature methods 
they should be helped to learn more mature 
methods so they can think on·higher levels. 
3. Bright children should be encouraged to get 
data for :the rest of the class. 
4. Bright children should be able to solve many 
. t:;3 
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problems without using paper and pencil. 
5. When presenting a lesson, a teacher might 
change the numbers being dealt with to larger 
ones for the bright children. 
6. Bright children might help children who are 
less mature. 
Major Findings and Conclusions: 
1. The differences in a class inc·rease with the improve-
ment of teaching. 
2. Learning and performance in different topics of 
mathematics differ for individual children. 
3. Readiness is essential to the learning of arithmetic 
in every grade. 
4. The teaching of specific mathematical concepts must 
be developed over a period of years. 
5. There are times when teaching the entire group might 
be advantageous. 
6. The standards should be high for the·work bright 
children do in mathematics. 
7. Bright children should constantly be engaged in 
worthwhile~ challenging activities. 
Criticisms and Suggestions for Further Study: 
1. A study might be made exploring the role of readiness 
in the instruction of bright youngsters in mathematics. 
2. Other suggestions for teaching bright children arith-
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metic might be listed.·' 
3. Actual situations in which the teacher teaches the 
entire class and yet provides for group teaching 
might have been described. 
4. The problems teachers face with parents when 
grouping children might have been discussed. 
-----------------------------------------------------------
Flournoy, Frances and Henry J. Otto, 11 Types of Class Organiza-
tion for Meeting Individual Differences, 11 Chapter IV in 
Improving Mathematics Programs. M. Vere Devault, Editor. 
Charles E. Merill Books, Inc •• Columbus. 1961. 
Problem: To discuss six types of class organization for meeting 
individual differences in arithmetic. 
Scope and Limitations: 
1: Two major differences between arithmetic and other 
subjects were listed. 
2. Six ways of organizing a class to meet individual 
differences in arithmetic were described. 
Procedure: Since school faculties realize the existence of individual 
differences in arithmetic, six types of class organizations 
which meet the needs of individuals were presented for con-
sideration. Class organizations for meeting individual dif-
ferences in arithmetic were compared with plans for adapting 
instruction to differences in reading, science, and other 
r.:;_6 ,_ 
subjects. The following two differences between arithmetic 
and other subjects to be considered when adapting instruction 
were described: 
1. The content in arithmetic has an internal 
sequence that is more definite than is the con-
tent of other subjects. 
2. The availability of arithmetic materials for 
meeting individual differences in no way com-
pares with materials avail~ble in other subjects. 
The following six types of class organization were examined 
and discussed: 
1. Ability grouping. 
2. Completely individualized instruction. 
3. Combination of the whole class plan and the 
small achievement grouping plan. 
4. A plan in which the class is divided into two 
achievement groups according to arithmetic 
advancement. on standardized tests. 
5. A plan of intraclass grouping where the class 
periodically is divided into two~ three~ or more 
sub-groups on the basis of general arithmetic 
achievement and instructional needs. 
6. The class remains as a whole with individuals 
receiving help as they need it. 
Detailed descriptions were given of each of the six plans. 
• Major Findings and Conclusions: 
1. Teaching a heterogeneous group of achievers by 
conventional class-as-a-whole procedure can not 
meet the needs of individuals. 
2. Ability grouping results in achievement ranges 
20 per cent less than that of heterogeneous grouping. 
3. Research evidence is meager as to the effectiveness 
of individualized instruction in mathematics. 
4. All six plans described have merits and limitations. 
5. The success of any of the six plans depends on the 
teacher. 
6. Plans of differentiating instruction have helped to 
_ .. _. _..---~ meet the needs of more able students in mathematics. 
Criticisms and Suggestions for Further Study: 
1. Specific situations where each of these plans are in 
use might have been given. 
2. A study might be made to discover which of the six 
plans described is most accepted by school systems 
as a means of differentiating instruction. 
3. A study to det'ermine which plan best meets the 
needs of the brighter student in mathematics might 
be made. 
4. Other plans of differentiating instruction might be 
compiled. 
-----------------------------------------------------------
0 
Glennon, Vincent J"., rrEvaluation in Arithmetic and Talented 
Students, rr Chapter VIII in Improving Mathematics Programs, 
M. Vere Devault, Editor. Charles E. Merrill Books, Inc., 
Columbus, 1961. 
Problem: To explore the problem of evaluating the learning of 
talented children in arithmetic. 
Scope and Limitations: 
1. The value of standardized tests in evaluating talented 
youngsters was discovered. 
2. The evaluation technique of obser_vation-interview was 
illustrated. 
3. Six questions a teacher might ask as a means of 
Q determining growth in basic mathematical concepts 
were listed. 
Procedure: Since talented students in arithmetic are being provided 
with special programs, methods of evaluating the growth 
made by these children were investigated. The use of the 
' 
standardized test in the evaluation of growth by talented 
students was examined. The following approaches were 
recommended to evaluate the arithmetic ability of talented 
students: 
1. The anecdotal record 
2. The sociodrama 
3. Play therapy 
4. Observation and interview 
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An actual situation where the observation-interview technique 
might be used was illustrated. Fourth grade pupils of avera e 
and above average abilities were interviewed. Talented 
children were observed and interviewed~ also. Questions 
that could be asked of talented students on the sev.en1h and 
eighth grade level were listed. Conclusions were drawn fro 
the performances observed. 
Major Findings and Conclusions: 
1. The evaluation in arithmetic of the work of talented 
students makes use of the same procedures that are 
used with average students. 
2. 
3. 
The difference between evaluating the talented and the 
average lies in what we evaluate for rather than how 
we evaluate. 
The standardized test is of little usefulness in the 
evaluation of growth in insight into number relation-
ships and basic mathematical meanings. 
4. The most penetrating evaluation technique is the 
observation-interview. 
5. A talented student in arithmetic must exhibit a very 
mature level of behavior. 
Criticisms and Suggestions for Further Study: 
1. Talented students might be observed and their 
behavior noted. 
2. Teachers might witness the evaluation technique of 
0 
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observation-interview. 
3. Methods of determining which pupils are talented 
might be explore d. 
4. A survey might be made to determine whether or 
not school systems differentiate the evaluating pro-
cedures used with average and talented youngsters. 
5. A study might be made to discover what evaluating 
methods and tests are most effective with talented 
youngsters. 
-----------------------------------------------------------
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Hildebrandt. E. H. C •• "Mathematical Modes of Thought," Chapter 
IX, in The Growth of Mathematical Ideas. The Twenty-Fourth 
Yearbookll The National Council of Teachers of Mathematics. 
Inc •• Washington 6, D. C •• 1959. 
Problem: To illustrate and suggest procedures that will develop 
children's abilities to create and apply mathematics. 
Scope and Limitations: 
1. Illustrations of the four kinds of problems that 
stimulate the gifted in arithmetic were described. 
2. Eight steps in the development of the problem-
solving process were discussed. 
3. Several problem situations were presented in 
detail to illustrate the eight successive steps that 
take place in problem-solving. 
·EO 
0 
-0 
0 
Procedure: Our present-day scientific age demands of men the 
ability to apply their knowledge of mathematics to unsolved 
problems. The application of mathematical knowledge in 
new situations can be done only by alert and curious indi-
viduals. An examination, therefore, of the mathematical 
modes of thought which lead to applications of mathematics 
was made. It was discovered that superior and gifted 
children must be taught mathematics with the objective of 
application in mind. An attempt was made to classify 
problems which aroused interest and encouraged thinking. 
Four types of problems were chosen as best suited for this 
purpose: 
,_. 
1. Problems in which simple mathematical principles 
were involved, but the experiences were new. 
2. Problems in which experimenting and gathering 
of data were necessary. 
3. Problems in which a study of a complete gen-
eralization or abstraction occurred. 
4. Problems which led to the formulation of principles. 
The stages of thinking that are present when youngsters 
solve problems were described as follows: 
1. Presentation 
2. Attention 
3. Observation and Exploration 
4. Classification 
--
5. Further Exploration 
6. Formulation 
7. Generalization 
8. Verification and Application 
Concentrating on the above eight levels~ several problem 
situations were illustrated. Guides for choosing problem 
situations were given. Conclusions as to the use of sug-
gested problems and procedures were made. 
Major Findings and Conclusions: 
1. Problems chosen for gifted children should arouse 
interest and encourage thinking. 
2. Problems should be closely related to experiences 
that youngsters have already had. 
3. Sources of problems are plentiful. 
4. Emphasis of the separate stages of problem-solving 
results in greater success on the part of youngsters. 
5. In the area of creation and application1 individual 
differences are even greater than elsewhere. 
Criticisms and Suggestions for Further Study: 
1. A survey might be made to discover how brighter 
youngsters responded to suggested problems. 
2. Other patterns or steps suggested for solving 
problems might be compared to those offered here. 
3. A study of arithmetic text books might be made to 
determine how many problems of the kind described 
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to stimulate the gifted were given. 
4. A compilation of problems that challenge the gifted 
might be made. 
------------------------------------------------------------
Jones~ R. S. ~ and R. E. Pingry~ 11Individual Differences~ 11 Chapter 
VI~' in Instruction in Arithmetic~ The Twenty-Fifth Yearbook, 
The National Council of Teachers of Mathematics~ Inc., 
Washingtop. 6, D. C., 1960. 
Problem: To describe how to provide for individual differences in 
arithmetic. 
Scope and Limitations: 
1. Ten generalizations about individual differences were 
listed. 
2. The correlation between intelligence and arithmetic 
achievement was investigated. 
3. Factors that contribute to individual differences 
were divided into three groups and were described. 
4. ~ive suggestions for administrators and taxpayers 
regarding individual differences were made. 
5. Nine procedures that teachers can follow to provide 
for individual differences in arithmetic were illus-
traied. 
6. The use of instructional materials to differentiate 
instruction was discussed. 
0 
7. Five major issues in policies and procedures for 
handling individual differences were presented. 
Procedure: Since individual differences exist~ a study was made 
to discover what can be done in teaching to take account 
of these differences. The following ten propositions were 
listed as a means for devising efficient procedures to cope 
with individual differences: 
1. Children in any class~ even where there has been 
ability grouping~ will differ in abilities and aptitudes. 
2. Differences in ability and achievement increase 
with age. 
3. Various special abilities correlate differently 
Q with each other. 
0 
4. Any school subject requires a variety of abilities. 
5. Differences between the sexes in abilities are slight. 
6. Differences wJ.tlain an individual are more than 
half as great as differences among children. 
7. Various abilities may overlap but should receive 
separate attention. 
8. Differences not accounted for by mental age 
measures are as important in determining school 
success as are intellectual differences. 
9. Effects of schooling~ when there has been no con-
sideration of differences~ seem to be cumulative. 
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~ 10. Differences are not static. 
A survey of differences that exist among children in arith-
metic skills was made. Factors that contribute to individual 
differences and to educational casualties in arithmetic were 
divided into the following groups: 
1. Basic· factors over which the school has little control. 
2. Conditions arising outside of school that produce 
differences. but over which the school may have 
some influence. 
3. Causes of differences that arise in the school. 
A study was made of each group of factors and definite find-
ings were given. Methods of caring for individual differ-
0 ences within the immediate control of administration and 
school policy were discussed. Five factors were described 
which merit consideration: 
1. Special classes 
2. Departmentalization 
3. Class size 
. 
4. Instructional materials and facilities 
5. Homogeneous grouping 
Techniques which the individual teacher can employ to care 
for individual differences were given: 
1. Grouping within classes 
2. Differentiation in pace 
0 
3. Differentiation in use of concrete materials 
I~ 
4. Differentiation in developing creativity 
5. Differentiation in· review and reteaching 
6. Differentiation in use of without-paper-and-
pencil type of arithmetic activities. 
7. Differentiation through estimation of answers 
8. Differentiation through solving problems by 
several methods 
Each technique listed was fully described. Five major 
issues in policies and procedures for handling individual 
differences were listed: 
1. Some people support horizontal enrichment of 
the able pupilf s experience in mathematics •. 
2. Some people are opposed to homogeneous group-
ing of pupils within a grade. 
3. Some people urge that promotion in school be 
based solely on achievement. 
4. Some people are in favor of setting standard 
grade level objectives in mathematics. 
5. There are a great many views about the type of 
study that should be provided in mathematics 
for able pupils. 
Each argument listed was accompanied by pertinent facts. 
Major Findings and Conclusions: 
1. Greater diversity exists among children today than 
a decade ago. 
2. The correlation between intelligence and arithmetic 
achievement rarely exceeds o. 60. 
3. The use of a· special arithmetic teacher to supplement 
regular class work with bright pupils gave every 
evidence of real enjoyment of work. and the children 
grew both intellectually and mathematically. 
4. Whatever policy is used to solve the problem of 
individual differences. the role of the classroom teach-
er is still the most important factor involved. 
5. The problem of individual differences has never before 
been given such attention by both professional and lay 
groups. 
6. No one method of coping with individual differences 
has been proven the best method. 
Criticisms and Suggestions for Further Study: 
1. A survey might be made to discover what research 
exists concerning the major issues in procedures 
for handling. individual differences. 
2. Publishing companies might be contacted. as sug-
gested. to ascertain how many self-teaching units 
on advanced topics in mathematics are available. 
3. A review of research might be made to discover 
actual finding!3 concerning the correlation between 
intelligence and arithmetic achievement. 
4. A study might be made to discover how teachers in 
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this area are coping with the problem of individual 
differences in arithmetic. 
Kalin1 RobertJ 11Evaluation Practices of Selected SchoolsJ 11 Chapter 
VillJ in Evaluation in MathematicsJ The Twenty-Sixth Yearbook1 
The National Council of Teachers of Mathematics~ Inc. J 
Washington 6, D. C. J 1961. 
Problem: To describe specific procedures of evaluation used in 
eighteen selected school systems. 
Scope and Limitations: 
1. Forty-eight state departments of education and four 
national authorities were asked to recommend 
schools with outstanding evaluation programs in 
mathematics. 
2. One hundred and nineteen schools in thirty states 
were recommended. 
3. One hundred and fifteen schools were asked to out-
line their testing programs. Sixty-seven schools 
compiled with the request. 
4. Thirty-five schools employed practices that best 
exemplified accepted theories. 
5. Twenty-one schools sent descriptions of their 
evaluation programs. 
6. Eighteen descriptions were illustrated. 
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7. Conclusions about evaluation techniques used in 
American public schools were made. 
Procedure: Since many theories of evaluation in mathematics 
have currently been presented, a survey was made to dis-
cover how schools are using these theories in actual practice. 
A search was initiated to discover which schools were using 
suitable evaluation techniques. With the aid of forty-eight 
state departments of education and four national authorities, 
one hundred and nineteen schools in thirty states were 
recommended. These schools were asked to submit outlines 
of their testing programs. Sixty-seven schools submitted 
outlines and thirty-five of these were asked to supply short 
.. descriptions of certain features of their evaluation programs. 
Eighteen schools were chosen for investigation. De-
tailed descriptions of evaluation practices used to select 
students for accelerated programs in the Fresno Schools in 
California and the Savannah-Chatham County School System 
of Georgia were given. Criteria used for recommending 
students for ninth-grade mathematics courses in Warren 
City, Ohio and Sioux Falls, South Dakota, were illustrated. 
Testing procedures used by these two centers to guide 
students toward proper choices w~re also described. The 
techniques employed in selecting tests in Cincinnati, Ohio 
were given. Descriptions of methods used to construct 
tests in Washington, D. C.; Tulsa, Oklahoma; New York 
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State; and Trenton~ New Jersey were given. Methods of 
diagnostic testing in Modesto~ California and Delray Beach, 
Florida were described. Methods of recording and reporting 
results of tests in Milwaukee, Wisconsin; Gary~ Indiana; and 
Pittsburgh~ Pennyslvania were described. The evaluation 
program in Des Moines~ Iowa was described as a system 
which best predicts success in high school mathematics. 
Curriculum evaluation of research in Minnesota was des-
eribed. 
The eighteen techniques concerned with evaluation were 
reviewed and conclusions relating to their evaluation practice 
were drawn. 
Major Finnings and Conclusions: 
1. The eighteen descriptions of evaluation practices of 
specific schools clearly indicated that good evaluation 
techniques are being used in some American public 
schools. 
2. Several state departments of education indicated weak-
nesses in evaluation techniques by not responding to 
requests for information. 
3. Evaluation is a great asset in the selection of students 
for accelerated classes. 
4. Evaluation can lead to predictions of success for 
children in mathematics in the future. 
5. Evaluation has assumed an important role in school 
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systems in which experiments in mathematics have 
taken place. 
Criticisms and Suggestions for Further Study: 
1. The state departments that did not respond to requests 
for information might have been contacted again. 
2. An investigation of those state departments of education 
that did not respond might have been made. 
3. The evaluation programs of tp.e remaining school sys-
terns accepted might be made available. 
4. A study might be made comparing evaluation techniques 
of the selected school systems to discover similarities 
and deviations in practices. 
5. A study of the evaluation programs in-mathematics of 
local school systems might be made. 
6. The local state department of education might be asked 
to recommend school systems with outstanding evalua-
tion programs in mathematics. 
Sauble. Irene. and C. Louis Thiele. "Guidance and Counceling," 
Chapter VII, in Instruction in Arithmetic, The Twenty-Fifth 
Yearbook~ The National Council of Teachers of Mathematics, 
Inc .• Washington 61 D. C •• 1960. 
Problem: To describe a program of guidance and counseling in 
arithmetic. 
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Scope and Limitations: 
1. A survey of guidance concepts for elementary schools 
was made. 
2. Requirements for an effective guidance program in 
the elementary school were recommende~. 
3. The role of the testing program in guidance was dis-
cussed. 
4. A survey of a program in guidance in arithmetic for 
superior pupils was made. 
5. A survey of a program in guidance in arithmetic for 
the slow learner was made. 
Procedure: Since increased attention today is being focused upon 
the development of guidance programs in the elementary 
school, a survey was made of effective guidance programs 
and guidance in the field of arithmetic. A review of the 
guidance concepts for elementary schools was made. Re-
quirements for a recommended guidance program in the 
elementary school, which were outlined and discussed, 
included: 
1. A guidance-oriented school principal. 
2. Specially trained guidance workers. 
3. Guidance-minded teachers. 
4. Assistance of other specialists. 
5. The cumulative record system. 
6. Instructional materials. 
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The role of the testing program in guidance was described, 
and a recommended system-wide testing program was 
illustrated. The uses of data from achievement tests for 
guidance purposes were given: 
1. To measure ~he growth in skills tested over 
regular periods of time. 
2. To provide an objective record to indicate how 
well certain skills have been m~stered. 
3. To indicate to the teacher and counselor the type 
and amount of adjustment that must be made. 
4. To assist school personnel in helping parents to gain 
an objective evaluation of their child's achievement. 
The following topics on guidance in arithmetic for superior 
pupils were outlined and discussed: 
1. Identification of superior pupils. 
2. The services of the counselor. 
3. Organizational practices for meeting the needs 
of superior pupils. 
4. Curriculum adjustments in arithmetic for the 
superior pupil. 
Each topic was accompanied by detailed descriptions, 
illustrations, and suggestions. 
Major Findings and Conclusions: 
1. Today there is a definite trend toward the employment 
of guidance specialists in the elementary school. 
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2. A comprehensiveJ well-organized cumulative record 
system is essential for the effective guidance of 
children. 
3. Data from achievement tests can be ;v;aluable to 
guidance workers • 
. 
4. Identification of superior pupils must take place as 
early as possible in their school careers. 
5. Curriculum adjustments in arithmetic should enable 
superior pupils to attain these goals: 
a. Deeper insight into the logic of the number system. 
b. Knowledge of the history of numbers. 
c. Facility in mental computation. 
d. Greater appreciation of the importance of 
mathematics. 
e. Real pleasure and satisfaction in the study of 
mathematics. 
6. For successful integration of guidance with classroom 
teaching in arithmeticJ there must be help for teachers 
from skilled counselors. 
Criticisms and Suggestions for Further Study: 
1. A study might be made to discover how many school 
2. 
systems employ guidance specialists in their elementary 
schools. 
A survey might be made to ascertain the role which 
guidance plays in grouping children for arithmetic 
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in local schools. 
3. A review of the courses of study of local colleges and 
universities might be made to discover what guidance 
programs of study are offered to perspective ele-
mentary school teachers. 
4. Teachers of bright children might be asked to outline 
their thinking concerning the role of guid~nce in arith-
metic for superior pupils. 
5. A survey of testing programs used in local school 
systems might be of value. 
6. A study of the type of records and cumulative data 
L used by local school systems might be'made. 
Spitzer~ Herbert F. , 11Differentiation of Instruction in Arithmetic, 11 
Chapter XIll in The Teaching of Arithmetic (Third Edition). 
Houghton Miflin Company, Boston~ 1961. 
Problem: To present several programs that provide for differen-
tiating instruction in arithmetic. 
Scope and Limitations: 
1. A survey of arithmetic grouping in today' s schools 
was made. 
2. Arithmetic materials for superior children were 
discussed. 
3. A plan for differentiating instruction in arithmetic 
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5. 
6. 
7. 
arithmetic assignments was.: given. 
Four illustrations of enrichment activities were given. 
Materials that pupils might prepare were listed. 
A program for remedial instruction was illustrated. 
Procedure: In view of the obvious need for an adjustment of instructior: 
in arithmetic~ every program which differentiates instruction ir: 
arithmetic should be examined. For this reason~ special pro-
grams for differentiating instruction were studied and described 
A study of the method of grouping children in arithmetic within 
a heterogeneous class was made~ and grouping of children for 
reading and for arithmetic in the heterogeneous class was com-
pared. A plan was then recommended for differentiated instruc-
tion~ with a sixth grade class situation being used to illustrate 
the method proposed by this plan. Examples of work sheets 
used by the superior students in this plan were given. Five 
aspects of this program were described which include: 
1. Provision for different levels of work in the regular 
assignments. 
2. Oral or non-pencil-and-paper work. 
3. Enrichment activities. 
4. Preparation of special study materials. 
5. Remedial instruction. 
Descriptions of actual procedures used to enrich the 
arithmetic program were given. T~e four topics commonly 
used for enrichment purposes~ (1} number puzzles~ (2) number 
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tricks, (3) unique computational procedures. and (4) number 
pleasantries, were described and grade placement was sug-
gested. Procedures were illustrated which would stimulate 
the children to prepare their own materials. 
The need for exercises in a pro.gra:q1 of remedial instruc-
tion was stated, and actual materials were illustrated for use 
in such a program. Finally, a program in arithmetic for 
children of superior ability in grades seven and eight was 
suggested. 
Major Findings and Conclusions: 
1. The use of groups within the arithmetic class has not 
been nearly so successful as it has been in reading. 
2. Pupils of superior arithmetic ability are especially 
in need of new, more challenging, and more interesting 
material than is provided in the textbook. 
3. Teachers must use caution in the use and selection of 
enrichment exercises in arithmetic for more able pupils. 
4. When pupils of superior ability are given an opportunity 
to work with materials and at rates that are in keeping 
with their abilities, the end result is a wider range of 
enrichment. 
5. Pupils of superior talent coming from elementary 
schools which offered excellent programs will lose 
interest if the programs in the junior high schools 
are only average. 
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Criticisms and Suggestions for Further Study 
1. A list of enrichment type ex~rcises for userwith superior 
children in mathematics might be prepared. 
2. An examination of literature written on effective methods 
of differentiating instruction might be made. 
3. Workbooks and texts might be analyzed to determine 
what provisions are made for differences in abilities. 
4. Lists and descriptions of instructional materials which 
more able pupils can prepare might be compiled. 
--------------------------------------------------------------
Sueltz. Ben A •• nThe Role of Evaluation in the Classroom," Chapter 
II. in Evaluation in Mathematics. The Twenty-Sixth Yearbook, 
The National Council of Teachers of Mathematics. Inc •• 
Washington 6, D. C •• 1961. 
Problem: To analyze and discuss the role of evaluation in the class-
room in the field of mathematics. 
Scope and Limitations: 
1. Six new developments in mathematics which have 
influenced the role of evaluation were listed. 
2. The role of mathematics in today1 s world was in-
vestigated. 
3. The use of evaluation in research was described. 
4. The effect of evaluation on the mathematics student 
was analyzed. 
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5. Methods of evaluating modes of learning in arithmetic 
were presented. 
6. A variety of methods of evaluating the mathematics 
program of a school was discussed. 
Procedure: Since evaluation is an essential part of the mathematics 
. program, a study was made of the services which good evalua-
tion procedures may provide to enhance the learning of math-
ematics. The role of evaluation in determining levels of 
learning in mathematics was discussed, and the following 
recent developments were given as the reason for the impor-
tance currently attributed to evaluation of mathematics pro-
grams: 
1. New mathematics curricula are being tested and 
recommended by experimentation and research. 
2. New mathematics content is available and is being 
advocated. 
3. New devices and materials are being developed and 
financed. 
4. New principles of learning are being emphasized. 
5. Society demands greater mathematical competence 
of citizens. 
6. National survival may depend on the development 
of new mathematical concepts. 
A comparison was made between the various methods 
of evaluating the content of traditional mathematics 
J 
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program and the new mathematics programs. Reasons for 
evaluating materials for learning mathematics and methods 
of discovering the effectiveness of a curriculum through 
evaluation were given. The need for evaluation in discovering 
the role;::of mathematics in our civilization was emphasized. 
Factors pertinent to the problem of evaluations made by non-
teachers were discussed. 
Evaluation as a basis for educational research was dis-
cussed. A program of evaluation of pupil progress was out-
lined and the merit of evaluating modes of learning in math-
ematics was clearly defined. The need for this evaluation as 
it relates to superior students was discussed, as were the 
factors involved in evaluating the mathematics program of a: 
school. In conclusion, ways in which evaluation stimulates 
learning experiences were described. 
Major Findings and Conclusions: 
1. Evaluation can establish levels of learning and locate 
a student at a level suitable for his present status in 
mathematics. 
2. Evaluation is definitely useful in improving the math-
ematics program. 
3. Evaluation of a mathematics program is useful in 
answering questions raised by critics of today1 s 
mathematics. 
4. Evaluation of the program in mathematics has recently 
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become more important than ever before. 
5. Evaluation can help identify the more talented student 
of mathematics. 
Criticisms and Suggestions for Further Study: 
1. A study might be made to determine steps for teachers 
and administrators to follow in developing the evalua-
tion process. 
2. A survey might be made to discover what specific 
3. 
programs of evaluation are employed by surrounding 
school systems. 
An investigation of methods of evaluating and reporting 
the progress of bright children in the area of math-
ematics might be made. 
4. Specific instances in which evaluation procedures have 
led to the identification of talented children in math-
ematics would be of interest. 
5. An inventory of available published tests in mathematics 
might be made. 
--------------------------------------------------------------
Weaver. J. Fred, "Differentiated Instruction in Arithmetic: An Over-
view and a Promising illrend," Chapter IV in Improving Math-
ematics Programs. Part Ill, M. Vere Devault. Editor. Charles 
E. Merrill Books, Inc .• Columbus, 1961. 
Problem: To examine methods of coping with individual differences 
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in arithmetic. 
Scope and Limitations: . 
1. Six factors pertaining to arithmetic abilities were listed. 
2. Three techniques for differentiating instruction in 
arithmetic were described. 
3. Methods of diagnosis. evaluation, and remedial work 
were suggested. 
4. The recognition of changing levels of learning was 
discussed. 
Procedure: Since educators realize that children differ, great effort 
has been made to provide differentiated instruction in all 
subject areas. An attempt was made to review the trend 
toward differentiating instruction in arithmetic. It was dis-
covered that effective differentiated instruction in arithmetic 
depended largely on the understanding of quantitative abilities. 
A survey of studies concerning children who were extreme 
deviates was mentioned in order to compare significant dif-
ferences. 
Of the methods of differentiating instruction which have 
been advocated, the following three techniques were reviewed: 
1. Plans emphasizing individual rate of progress. 
2. Ability or homogeneous grouping. 
3. Differentiated subject-matter and instructional 
methods and materials. 
The need for programs of evaluation and diagnosis was 
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stressed. Ways in which recognition of the various levels of 
learning could lead to effective grouping and differentiated 
instruction were presented. Comparisons were made of 
methods of differentiating instruction in arithmetic and con-
elusions as to the order of their importance were given. 
Major Findings and Conclasions: 
1. Variations in arithmetic abilities increase from the 
lower to the upper grades. 
2. Knowledge of the characteristics of children who are 
·' 0 
extreme deviates is valuable in providing effective 
differentiated instruction in arithmetic. 
3. Homogeneous grouping in arithmetic should not be 
based on IQ alone. 
4. Superior children will profit from larger units of work 
and broader assignments when the entire class is 
studying an arithmetic topic. 
5. The use of observational and interview-type procedures 
is most effective when evaluating differentiated instruc-
tion in arithmetic. 
6. The most effective method of differentiating instruction 
in arithmetic is differentiation in terms of levels of 
learning. 
Criticisms and Suggestions for Further Study: 
1. A survey might be made to discov.er where plans of 
differentiating instruction in arithmetic are under way. 
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2. The Winnetka and Cleveland programs, which were 
cited, might be examined more closely. 
3. A study involving children might be made to discover 
effective methods of diagnosis and evaluation. 
4. A survey could be made of schools which utilize t4e 
three techniques for differentiating instruction. 
Evaluation of their programs on a comparative basis 
would be most useful. 
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III ABSTRACTS OF BULLE TINS AND MONOGRAPHS 
Brawley, C. F., and J. F. Weaver, 11Enriching the Elementary 
School Mathematics Program for More Capable Children, 11 
Boston University Journal of Education, Boston, 1959. 
Problem: To present major issues relating to the problem of pro-
viding mathematical instruction for more capable elementary 
school children, and to provide enrichment activities for 
these children. 
Scope and Limitations: 
1. Methods of identifying mathematically superior children 
were listed. 
2. The use of the accelerated instructional program 
and the enriched instructional program to provide 
for the more capable youngsters was analyzed. 
3. Suggestions concerning the type of materials to use 
as the basis of enrichment activities were listed. 
4. Sources of enrichment material were listed. 
5. Seventeen enrichment activities were illustrated. 
Procedure: The problem of providing effectively for mathematically 
superior children has recently been given the attention it 
well deserves. Some of the major issues pertinent to this 
problem were discussed. Illustrations of methods used to 
identify mathematically superior children were given. Ten 
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important characteristics of a mathematically talented child 
J 
were listed. The opinions of mathematicians as to the meth-
od of providing for the mathematically superior child were 
reported. Criteria for choosing enrichment activities were 
listed1 and suggestions for enrichment activities and expe-
riences were given. Sources of enrichment material were 
listed. Seventeen enrichment activities were described which 
would be useful with the mathematically talented children. 
Major Findings and Conclusions: 
1. Capable learners have been neglected in many arith-
2. 
3. 
me tic programs. 
Recognition of mathematically capable children must 
be made on the basis of a variety of factors. 
Children with high I. Q. 's are not always mathemati-
cally talented. 
4;. Mathematically talented children exhibit definite 
characteristics~ 
5. A program of enrichment;, rather than a program of 
acceleration.J is preferred by most experts as a 
means of providing for mathematically talented 
children. 
6. The elementary school teacher's problem of pro-
viding effective material for her mathematically 
talented children will be lessened as her own back-
ground in mathematics is strengthened. 
87 
0 
0 
0 
Criticisms and Suggestions for Further Study~ 
1. The effectiveness of the seventeen activities illus-
trated as enrichment activities for children) might 
be recorded. 
2. A survey might be made to discover other activities 
being used effectively with mathematically talented 
children in the regular classroom. 
3. A study might be made to determine the best grade 
placement ~f the activities listed. 
4. A study of arithmetic achievement tests might be 
made to discover separate measures of mathemati-
cal understanding and conceptual learning. 
5. A comparison of the different methods employed by 
school systems to meet the needs of mathematically 
talented children might be made. 
Clark~ John R. , "What 1 s Going On in Arithmetic?" Teaching and 
Learning in Arithmetic., Harcourt, Brace and World, Inc.,. 
New York., 1961. 
Problem: To summariz.e new trends in arithmetic by answering the 
question of what's going on in arithmetic today. 
Scope and Limitations: 
1. Current research sponsored by Davis, Glennon, Page, 
Moser, Begle, Weaver_, Gundlack, and other arithmetic 
2. 
3. 
4. 
experts was examined. 
A prediction as to what will happen in the next ten 
years in arithmetic was made. 
The prediction made involved five trends. 
These five trends were analyzed and reviewed. 
Procedure: Since current changes in the arithmetic curriculum have 
prompted.the puplic to be curious about what is happening in 
arithmeticJ a survey was made of current programs and 
their objeqtives. A prediction of what would characterize 
the arithmetic curriculum for the next ten years was made. 
Five definite trends in arithmetic for the future were listed 
and elaborated in detail: 
1. The teacher of arithmetic will know her subject. 
The: public will be more awarE? of the importance 
of arithmetic knowledge. 
· 2. The teacher will emphasize pupil thinking and dis-' 
covering in arithmetic. 
3. The school system and the teacher will make 
provision for the brighter children in arithmetic 
instruction. 
4. Certain topics that have not been used will appear 
in· the arithmetic curriculum. 
5. Newer tools used in arithmetic instruction will 
be given more importance. 
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Major Findings and Conclusions: 
1. In-service courses are essential for training teachers 
to have a better understanding of the structure and 
nature of arithmetic~ 
2. Children who are led to discover arithmetic concepts 
are most successful and challenged. 
3. Homogeneous grouping of children will help to cope 
with the problem of providing arithmetic instruction 
for the brighter children. 
4. Mathematical topics such as the number line, number 
sentences,. estimation" and mental computation are 
great assets for the teacher of faster learners. 
5. Programmed learning and television instruction can 
be great motivating devices and can enrich arithmetic 
instruction for more able learners. 
Criticisms and Suggestions for Further Studyz · 
1. Future teachers of'elementary arithmetic must be 
trained as undergraduates to teach the next decade 1 s 
programs» 
2. To meet the varied abilities in a class teache.rs might 
departmentalize. The teacher with the greatest 
knowledge and enthusiasm for arithmetic might be 
responsible for only the arithmetic teaching, leaving 
other subject matter arefas t0 her colleagues. 
3. An elementary arithmetic supervisor or coordinator 
who would keep in close contact with teachers might 
make the difference between acceptance or rejection 
of predicted trends. 
-------~--------------~-----~-~--------------------------
Clark, John R., and Don R. Eberhart" "Adjusting Instruction in 
Arithmetic to Varied Ability Groups," Notes For The Arith-
metic Teacher, Number 25. World Book Company, Tarrytown-
On-Hudson, 1960~ 
Problem: To adjust instruction in arithmetic to meet the needs of 
the brighter and slower children in the average classroom. 
Scope and Limitations: 
1. Differences in arithmetic ability can be easily identi-
fie d. 
2. Preparing a program to meet individual differences 
is diliicult; it has been proven even more difficult 
than meeting differences in other subject areas. 
3. A differential arithmetic program can be achieved by 
employing one of two procedure_s: varying the pace of 
instruction and varying the difficulty of instruction. 
Procedure: Since it is evident that there are differences in arith-
metic ability, preparing a program to meet these differences 
has been the preoccupation of many School organizations. In 
general two procedures may be employed which can be used 
under prevailing methods of a school setup while using 
01' 
.. _} 
instructional material available. These procedures include 
varying the pace of arithmetic instruction and varying the 
·degree of difficulty of arithmetic instruction. A program ·· 
which varies the pace of instruction allows more able pupils 
to progress to more advanced topics. Currently_, experience 
with the new procedure of team learning has opened a way of 
varying the pace of instruction in the heterogeneous .. class-
room. Each team works from a series of assignments which 
includes worksheets. Each team is periodically tested. The 
variation of the difficulty in an arithmetic program makes 
for a diversity of approaches to learning a concept. The en-
tire class moves at the same time. The more able pupils 
work independently and apply their new learning through 
many activities. Grouping takes place but is constantly 
changing with each topic .. 
Major Findings and Conclusionse 
1. The type and quality of materials used are of utmost 
importance in differentiating by either of the two pro-
cedures. 
2. Teachers should know of several approaches to each 
topic. 
3. Materials should offer challenges. 
4. Optional material should be available to able learners. 
5. Success is the best motivation to learning, but pupils 
who never fail often become bored. 
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6. Able pupils,. where team learning has been in opera-
tion, have made excellent progress" 
Criticisms and Suggestions for Further Study: 
1. Other methods to differentiate arithmetic instruction 
than the two described should be investigated and 
planned~ 
2. Schools employing team learning in arithmetic in-
struction should be followed closely, and conclusive 
results should be made available which relate to sue-
cess. of this. method, 
3A Great care should be given in segregating children into 
groups or teams~ 
-------------~--------~~-----------------------~----------
Faulk, Charles J., 11! Can't Read Them Much Less Work Them"' 11 
Monograph Number 96. Row., Peterson and Company, Evanston, 
1960, 
Problem~ To analyze the difficulties pupils have in solving arith-
metic problems and to make suggestions to cope with these 
difficulties . 
. 
Scope and Limitationst 
1. Results of questioning children as to their difficulties in 
) 
solving problems were tabulated. 
2. Children's responses were analyzed. 
3,. Suggestions that would challenge brighter children 
were made. 
4. The following topics were discussed: 
Readiness for problem solving~ 
Reading of problems 
Selecting the right process to use for solving prob-
lems. 
Estimating answers to problems. 
Procedure= Since there is a current awareness of children 1 s in-
adequacies in solving word problems~ a group of children 
were questioned about the difficulties they had with solving 
word problems. The children's responses :were listed and 
studied. The responses indicated a lack of readiness~ a lack 
of understanding of terms, and a lack of ability to estimate. 
A program was planned to cope with these indications.. Ex-
periences to build readiness were listed and described. 
Literature giving suggestions for building vocabulary in prob-
lem solving was suggested. Incidents where children could 
best make use of estimating when working with word prob-
lems were described. 
Major Findings and Conclusions: 
1. The responsibility of coping with word problem diffi-
culties lies with the teacher. 
2. Problem solving must be approached slowly. Children 
with a great deal of ability must be stimulated to think 
r ..._ ... ,,..,.,. 
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for themselves. 
3. The reading of word problems should be taught as 
a language less on. 
4. Oral discussion of problem situations w.as; a gr~at 
motivating factor ap.d helped youngsters to think. 
5. Estimating answers to word problems should be devel-
oped through the grades. Skill at estimating would 
develop the reasoning power of youngsters. 
Criticisms and Suggestions for Further Study: 
1. Often a bright child can not reason and discover an-
swers to word problems as easily as an average or 
slow child; therefore~ teachers of brighter children 
should give a great deal of attention to building skills 
that will strengthen the ability to solve word problems. 
2. A series of word problems where there are no num-
bers might be prepared and used to help children 
determine relevant and irrelevant facts. 
3. A group of children might be questioned as t.o their 
difficulties solving word problems after they had 
been subjected to the techniques advised in this mono-
·graph. 
------~---~-----------~~--------------------------~--~-~~-
Hall, Jack V., "From Teacher-Pupil Questions Number Thinking 
Grows," Monograph Number 99. Row, Peterson and CompanyJ 
Evanston~ 1960; 
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Problem: To explain and illustrate techniques of questioning which 
can lead children to think independently in arithmetic instruc-
tion. 
Scope and Limitations: 
1.. An arithmetic lesson on estimating area was evaluated 
to determine how well a teacher applied correct tech-
niques of questioning. 
a. A summary of the values of questions in arithmetic 
was indicated. 
3. The problem of when questioning should begin was re-
viewed. 
4. Five suggestions were made for combatting weaknesses. 
in questioning. 
Procedure; With the trend toward the inductive approach to arith-
metic instruction gaining popularity~ the need for worthwhile 
questions becomes increasingly evident. A graduate of' Ore-
gon State Teache-rs College was observed as she taught a 
lesson on estimating areas to see how well she questioned her 
youngsters. Her use of questions was evaluated. The values 
of worth-while questioning discovered by Ernest Horn were 
summari!Zed. Additional values were listed. When question-
ing should begin was analyzed. Suggestions as to the best 
time to begin questioning of children on arithmetic were made. 
Ways in which pupils respond to questions were described. 
The type of questions to avoid were listed . 
0 
0 
Major Findings and Conclusions: 
1. Questions should be adapted to children1 s abilities. 
2. The use of questions should not be overdone. 
3. Arithmetically talented children often contribute 
alternative procedures discovering solutions in arith-
metic. Questioning by teachers often inhibits and dis-
courages these children from contributing. 
4. Skillful questioning will lead youngsters to discover 
relationships in arithmetic. 
5. To insure continued growth in number thinking, ques-
6. 
tioning should begin when children start to talk. 
Questions must be challenging so that children will be 
encouraged to think. 
Criticisms and Suggestions for Further Study: 
1. A sampling of classes might be observed to determine 
the type of questioning going on during arithmetic in-
struction. Similarities and variations of techniques 
might be discovered. 
2. Children's questions during the teaching of a specific 
topic might be recorded and analyzed. 
3. A study might be conducted to discover the effect 
which vocabulary used in questioning has on the sue-
cess or failure of children1 s abilities to arr.ive at 
solutions in arithmetic situations. 
-----------------------------------------------------------
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J"ones~ Harold E.~· "Confidence Versus Confusion~ 11 Ginn Arithmetic 
News~ Ginn and Company, Boston~ 1961. 
Problem: To point out a humber of new topics and materials, in cur-
rent arithmetic programs and to indicate how many of these 
topics had already been presented in arithmetic programs. 
Scope and Limitations: 
1. A survey was made in the schools of most states in 
I 
'which a modern mathematical trend was evident. 
2. Eight arithmetic topics currently emphasized in 
modern mathematics programs were described. 
3. Materials useful in the teaching of these topics were 
indicated. 
Procedure: Since new programs in arithmetic have been adopted, 
many critics have condemmed present programs. Teachers 
have become frustrated and insecure at the onslaught of new 
topics. Arithmetic topics receiving greatest publicity were 
described. Methods of incorporating these new topics easily 
into present programs in arithmetic were presented. The 
topics described were: 
1. Commutative principle for addition and for multi-
plication. 
2. Associative principle for addition and for multi-
plication .. 
3. The distributive principle A 
4. Compensation for additio~ subtraction, 
multiplication~ division. 
5. Identity elements. 
6. Inverse operations. 
7. Density of numbers between numbers. 
8. Grouping dependent on the base group. 
All these topics were incorporated in arithmetic classes of 
the primary grades (often grades one and two). 
Major Findings and Conclusions: 
1. Present trends in arithmetic can be injected into 
regular arithmetic programs. 
2. Exper~ences employing these modern topics can 
take place as early as grade one. 
3. New .context in arithmetic has stimulated pupils 
with the ability and desire to explore and discover. 
4. :j.Vfuch of the new context of modern mathematics 
programs is akin to the average arithmetic program. 
Criticisms and Suggestions for Further Study: 
1. Many more modern topics might have been described. 
2. The use of other bases in numeration might begin as 
early as grade one for those brighter youngsters who 
already have essential knowledge of the decimal 
system. 
3. Modern topics should be introduced by their true 
mathematical name. 
---------------------------------------------------------
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Middle-Grade Activities, A Classroom Diary On Learning About 
Ratios, Volume 26, Number 3. Scott, Foresman and Company, 
Chicago, 1961. 
Problem: To describe the beginning of an experimental project 
which dealt with teaching ratios in the elementary grades. 
Scope and Limitations: 
1. A fourth grade class in the Laboratory School of Iowa 
State Teachers College was used for an experimental 
project. 
2. The project involved the teaching of ratio in the ele-
mentary grades. 
3. The project was under the direction of Mrs. Ina Mae 
Silvey, Assistant Professor of Mathematics. 
4. Each day's activity for a week was recorded. 
Procedure: An experimental project dealing with ratio was con-
ducted in a fourth grade class in the Laboratory School of 
Iowa State Teachers College by a student teacher, Mr. 
Edward Thomas. A diary was kept of each day's activities. 
Each child was given manipulative materials and would 
match items, then the children were asked to describe their 
matchings. Constant repetition of certain patterns was made. 
Children were allowed to draw pictures of patterns, and the 
children were then given word problems to solve using 
pictures or numbers. Children were tested to check on the 
effectiveness of the project. 
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.Major Findings and Conclusions: 
1. The children were tested after four days of definitely 
planned lessons. Eighteen pupils out of twenty-seven 
got perfect papers. Five children had only one error. 
2. The use of materials that each child can handle was 
of great value in teaching t~e subject of ratio to .fourth 
grade:Gs. 
3. Since the initial experiment in Mrs. Silveyts fourth 
gradeJ all elementary grades have worked with this 
topic. 
4. The use of ratio equations to solve word problems 
motivated children who were unchallenged. 
Criticisms and Suggestions for Further Study: 
1. The use of manipulative materials might have varied. 
Edward Thomas used sticks. 
2. The four children who were not as successful when 
tested might have been taught individually. 
3. The more able youngsters might have been given 
more patterns and experiences at the beginning of 
the project. 
-----------------------------------------------------------
MoserJ Harold E. J "Unifying Multiplication and Division ProcessesJ" 
Teaching and Learning in ArithmeticJ HarcourtJ Brace and 
WorldJ Inc. J New YorkJ 1961. 
·BOSTON UNIVERSilY 
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Problem: To explore a topic in arithmetic with which teachers have 
difficulty establishing continuity of meaning. 
Scope and Limitations: 
1. The multiplication and division of common fractions 
were discovered to be topics with which continuity of 
meaning was not easily established. 
2. Three reasons for the lack of continuity were indicated. 
3. The number line was suggested as an aid for integrating 
pr_ocesses and establishing a continuity of meaning. 
4. Demonstrations and diagrams ofi the number line with 
multiplication and division were _presented. 
Procedure: Recent trends in arithmetic show that teachers are 
trying to teach children so that they will discover in each 
new topic some basic idea that had been taught previously. 
With some topics in arithmetic the teacher has difficulty 
trying to relate past understandings to current problems. 
The problem of teaching children how multiplication and 
division of fractions are a logical extension of multiplication 
and division of integers was analyzed. The number line was · 
used as an aid for integrating multiplication and division of 
integers and multiplication and division of fractions. Ex-
amples of demonstrations were described and diagrammed 
using the number line. 
Major Findings and Conclusions: 
1. The use of the number line permits an easy integration 
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of operations on whole numbers and operations on 
common fractions. 
2. Materials used to teach operations on fractions should 
be similar to those used to teach operations on whole 
numbers. 
3. Use of the number line should begin with young children 
in the early grades. 
4. The number line is a valuable aid in teaching multiplica-
tion and division of fractions. 
Criticisms and Suggestions for Further Study: 
1. A series of exercises using the number line might be 
2. 
designed for work with multiplication and division of 
fractions. 
The carry over of a basic concept from the study of 
multiplication and division of whole numbers to the 
multiplication and division of fractions may not be 
clear to all children even with the use of the number 
line. An examination might be made to discover if 
bright youngsters. alone can perceive this difficult 
integration of ideas. 
------------------------------------------------------------
School Mathematics Study Group. Newsletter Number 4, Yale 
University, New Haven, 1960. 
Problem: To give a progress report on the work of the School 
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Mathematics Study Group. 
Scope and Limitations: 
1. A group of mathematicians were chosen to organize 
a School Mathematics Study Group. 
2. The Federal Government through~the National Science 
Foundation provided finances for the projects under-
taken by the School Mathematics Study Group. 
3. Arithmetic texts and teacher commentaries were 
written for grades seven and eight as well. as f0r 
grades nine through twelve. 
·~. 
4. Experimental centers were involved in the use of these 
texts. 
5. First drafts of monographs supplementing the work of 
the School Mathematics Study Group were prepared for 
publication. 
6.' A series of guides was prepared for future teachers 
of SMSG. 
7. The study of the elementary school mathematics 
curri~ulum and an attempt to write texts for grades 
four, five, and six were initiated. 
8. Text materials in the form of a correspondence 
course for gifted students were prepared. 
Procedure: Since today1 s society demands more mathematical 
knowledge on the part of more .citizens, the need to improve 
the teaching of mathematics in our schools was evident. 
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The president of the American Mathematical Society~ realiz-
ing this need~ appointed a group of educators and mathe-
maticians to organize a School Mathematics Study Group. A 
series of projects was set up~ the financing for these projects 
being provided by the National Science Foundation. Every 
project was supervised by a panel. The projects undertaken 
involved grades four through twelve~ and there were thirty-
seven experimental centers involved with these projects. 
Reports from teachers of these centers were studied. 
Major Findings and Conclusions: 
1. The mathematics curriculum for all grades needed to 
be revised. 
2. The training of teachers of mathematics must be 
improved. 
3. After using SMSG texts teachers were reluctant to 
return to conventional textbooks. 
4. Material on mathematics for use with gifted children 
was badly needed. 
5. Childrent s attitudes toward mathematics can be 
influenced by the types of material and texts used. 
Criticisms and Suggestions for Further Study: 
1. SMSG texts for grades kindergarten through grade 
three might be written. 
2. Monographs written by SMSG might be made available 
to all school systems to create interest in any projects 
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under way. 
3. Any comments and suggestions from teachers using these 
materials might be made available to pr:ospective users. 
4. Tests might be written to accompany the SMSG texts. 
S. T. A. Mathematics Forum, Denver Reports Arithmetic Test 
Results of Six-Year Study, Service Bulletin, Volume 2, 
Number 3. Scott, Foresman and Company, Chicago, 1960. 
Problem: To learn how well pupils performed on standardized tests 
following the first use of a modern arithmetic program. 
Scope and Limitations: 
1. The Stanford Achievement Tests on Arithmetic 
Reasoning and Computation were administered to 
7. 000 pupils in Denver1 s schools. 
2. One hundred and thirty-one pupils tested had used 
the book Seeing Through Arithmetic and followed 
its suggested methods from grades one through six. 
3. Five elementary schools participated in the study. 
Procedure: For the past six years the Denver Public Schools have 
conducted a study of a modern arithmetic program based on 
the book Seeing Through Arithmetic, Particif)ating in the 
Denver study were five elementary schools. Seven thousand 
pupils were given the Stanford Achievement Tests. One 
hundred and thirty-one pupils had been using S. T. A. 
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consecutively from grades one through six. Expected 
achievement levels for both regular classes and S. T. A. 
classes were designed by James D. Leake1 Director of 
Evaluation and Guidance. Comparisons of actual achieve-
ment with expected achievement were made from test results. 
Major Findings and Conclusions: 
1. Test scores showed that pupils using the S. T. A. method 
were more advanced than those who l:J.ad been using a 
traditional program. 
2. The S. T.A. children's scores were superior in rela-
tion to national norms and expected achievement levels. 
3. Brighter children using the S. T. A. program achieved 
.Q one year and four months above their expected achieve-
ment in arithmetic reasoning. 
0 
4. Brighter children using the S. T. A. program achieved 
three months above their expected achievement in 
arithmetic COIT\putation. 
Criticisms and Suggestions for Further Study: 
1. Another achievement test might have been given to 
substantiate findings. 
2. Expected achievement levels might have been derived 
by another method. 
3. Median achievement for computation was exceeded by 
the brighter children using the traditional program. 
This might indicate a need for more emphasis on 
computation skills by the S. T. A.' program. 
Stokka, L. L., "A Teacher Looks at Modern Mathematics," Mathe-
matics Forum, Volume 4, Number 1. Scott, Foresman and 
Company, Chicago, 1961. 
Problem: To review modern mathematics and to suggest approaches 
needed to meet a lack of interest on the part of some teachers 
and pupils in modern mathematics. 
Scope and Limitations: 
1. An examination of organizations planning and developing 
new programs was made by L. L. Stokka, a teacher of 
mathematics. 
2. An approach to teaching new projects in mathematics 
was described. 
3. This modern approach was used over a period of one 
, year with seventh and eighth grade students in the 
Amos Hiatt Junior High School, Des Moines, Iowa. 
Procedure: Teachers of arithmetic are curious about the experi-
mental program being carried on in today1 s schools. Many 
of these teachers and their pupils are disinterested in taking 
part in any new projects. Since these conditions existed, 
approaches to teaching arithmetic today were analyzed. The 
teacher of the seventh and eighth grade students of the Amos 
Hiatt Junior High School in Des Moines, Iowa used the Scott, 
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Foresman Experimental Mathematics Project with her 
class. The students and teacher learned together an en-
tirely different course of study. At the end of a school year 
definite conclusions were made. 
Major Findings and Conclusions: 
1. A modern approach brought life back to the subject of 
mathematics. 
2. The interes.t of youngsters of all abilities increased. 
3. Children were motivated to think of a career in mathe-
matics. The study of other bases in numeration can be 
applied to the operation of computers. 
4. A foundation for more advanced mathematics was laid. 
5. Modern mathematics will continue in todayl s schools. 
Criticisms and Suggestions:for Further Study: 
1. A survey of other junior high schools in Des Moines~ 
Iowa might be made to ascertain the number of schools 
which have not yet shifted to a more modern approach. 
2. A test might be administered to compare a gr~up of 
youngsters who have had a modern mathematics program 
with a group who have had a more traditional program. 
3. Studentsr opinions of new projects might be polled. 
-----------------------------------------------------------
Wise~ Mildred~ nEvaluating a Fifth-Grade Pilot Study in Arithmetic~ " 
Middle-Grade Activities~ Volume 27~ Number 1. Scott~ Foresm 
and Company~ Chicago~ 1961. 
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Problem: }:'o summarize and evaluate a pilot study in arithmetic 
involving a group of bright fifth grade children. 
Seope and Limitations: 
1. A fifth grade in the Union School. West Chester. Ohio 
was ~hosen for a pilot study. 
2. The group of fifth grade pupils chosen for the study 
were brighter children. 
3. The subjects covered by the new program were geometry. 
long division. fractions, percentage. ratio, and problem 
solving. 
4. At the end of the school year a summary and evaluation 
. ·of the new arithmetic program was submitted by the 
fifth grade teacher. Mrs. Mildred Wise. 
Procedure: ·The fifth grade of Union School West Chester. Ohio 
was involved in a new arithmetic program. The fifth grade 
pupils used were of the brighter group. The arithmetic 
book used was the Scott. Foresman text Seeing Through 
Arithmetic. The pilot study was conducted during the 
school year 1960-61. Throughout the year as many con-
crete items as possible were used. Before a new subject 
was studied an effort was made to see that the class had a 
thorough understanding of the previous subject. Children 
were allowed to create their own situations for work with 
word problems. Illustrations in the text were of great value 
in building understandings. The program at the end of the 
school year was eval~ated and comparisons were made with 
other programs. 
Major Findings and Conclusions: 
1. !Bright children in the fifth grade can understand 
principles of geometry. 
2. The method of calculating long division suggested by 
the new program resulted in fewer errors by the 
children. 
3. Children learned to read carefully and attack word 
problems. 
4. A great enthusiasm for arithmetic was evident through-
out the program. 
5. The program will be used with next year's fifth grade 
pupils. 
Criticisms and Suggestions for Fur.ther Study: 
1. The program might be used with the slower fifth grade 
pupils and their progress evaluated. 
2. The children might have been tested at the beginning of 
the school year and retested at the end of the school to 
ascertain their arithmetic achievement growth. 
3. The class might have been divided and two texts used. 
An evaluation of each group then might have followed. 
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Botel, Morton, and Robert W. Wirtz, Math Workshop for Children. 
Encyclopedia Britannica Films, Inc., Wilmette, Illinois, 1961~ 
Problem: To improve the teach~ng of elementary school mathematics 
by the introduction of a new program in elementary mathematics. 
Scope and Limitations: 
1. Current recommendations to improve the teaching of 
mathematics were reviewed. 
2. The opinions of noted mathematicians and educators 
were considered. 
3. Materials to help children explore mathematics were 
Q tried for several years through the medium of a math-
ematics club. 
0 
4. Dr. W. W. Sawyer, from Wesleyan University, Middle-
town, Connecticut, was consultant to the program. 
5. Th~ new program was administered during the school 
year 1960 - 1961 to 4, 000 pupils in the school of 
Bucks County, Pennsylvania. 
6. In-service preparatory courses were attended by 
135 teachers and fifteen supervisors. 
7. Teachers and supervisors in the experimental groups 
were asked to make suggestions and criticisms. 
Procedure: Since there has been a great demand for more competencJ 
in mathematics on the part of students in the elementary school, 
---==============#==== 
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a program was devised to encourage children to explore the 
world of mathematics more fully and with greater enthusiasm. 
Studies carried on by several universities, including the 
Urrlversity of Illinois, University of Maryland, Syracuse 
• 
University, and Stanford University, were examined and 
evaluated. The Yearbooks of the National Council of Teachers 
of Mathematics were consulted. 
In developing the program, problems were considered 
which related to: 
1. The age at which children are readyto study mathematics. 
2. Methods of providing for a wide range of individual 
differences. 
3. Procedures for helping children discover ideas for 
themselves. 
4. Methods of making learning meaningful. 
5. Ways of motivating children so that they want to learn. 
The program, developed over a period of four years, 
was based upon materials used in a mathematics club for 
children in grades one through six. Consultants for the 
program included a curriculum director and a professor of 
mathematics. Texts consisting of 128 loose-leaf pages were 
prepared for each elementary grade level, and a teacher1 s 
edition of each text was made available. Supplementary ma-
terials consisted of work-forms, mastery tests, and progress 
• 
record charts. In- service workshops were provided for the 
teachers who were to administer the program. 
The program was presented, with the related materials, 
to the pupils of Bucks County, Pennsylvania, and several 
other school districts in New ~ersey and Pennsylvania. Eleven 
key features were incorporated in the program: 
1. The basic content was aimed at the development of 
unifying ideas in mathematics. 
2. Each mathematical idea was to be taught every year 
beginning in the first grade. 
3. Major provisions for individual differences in ability 
were made. 
4. Color was used for definite purposes. 
5. Pictures were prepared that sugge,st mathematical ideas. 
6. Numbers and geometric forms were to be recorded by 
pupils in tables, graphs and other visual displays. 
7. Emphasis was placed on discovering concepts and on 
encouraging mathematical discussions. 
8. The reading problem was minimized. 
9. The fantasy character, Numo~ was to serve as a 
fascinating interpreter of arithmetic. 
10. The guides were functional and realistic. 
11. A lQose-leaf format was used. 
Major Findings and Conclusions: 
1. The Math Workshop for Children provided additional 
activities for capable children. 
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2. Supplementary materials used in the program 
implemented activities which talented children could 
investigate. 
3. The mathematical situations at every grade level in 
the program included all the content of previous grade 
levels as well as that which achievement test results 
indicated should be assigned to the grade level. 
4. The interests of talented children were aroused by 
this program. 
5. Geometry instruction was initiated in first grade· and 
continued throughout the elemen,tary program; this 
phase of the program met with great success. 
Criticisms and Suggestions for Further Study: 
1. A,comparison of this program with other new programs 
might be made. 
2. The pupils' work texts might be compared with the 
arithmetic texts of leading publishing companies. 
3. Since this study is concerned with Bucks County~ a 
study might be made to evaluate the effectiveness of 
the program as it was presented in other schools of 
Pennsylvania and New Jersey. 
4. The cost of using this program might be examined 
and compared with conventional program costs. 
-------------------------------------------------------------
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Rudd~ Lonie E.~ et al~ Arithmetic Units for Pupils Talented in 
Arithmetic. Newton Public Schools, 1960. 
Problem: To provide a program for academically talented pupils 
in arithmetic. 
Scope and Limitations: 
1. A s,ystem-wide effort was made by the Newton Public 
Schools to provide a program for their academically 
talented pupils in arithmetic. 
2. In the spring of 1958~ a committee was organized to 
survey the type of programs being offered to academic-
ally talented pupils in arithmetic in the elementary 
schools of Newton, Massachusetts. 
3. In March, 1959, workshops were arranged to investigate 
ways to meet the needs of children academically talented 
in arithmetic. 
4. Teachers from twelve elementary schools in Newton 
attencl.ed the workshop. 
5. Materials for the academically talented children and 
teacher1 s guides were prepared by Dr. Lonie Rudd~ 
Mrs. Virginia Ridlon, and Mr. Richard Smith. 
6. Materials were made available to twenty-five ele-
mentary schools in Newton. 
Procedure: A survey of what was being done for arithmetically 
talented children was conducted in Newton by an appointed 
committee. Workshops were given under the direction of 
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0 Dr. Lonie Rudd of Tufts University. Teachers reviewed 
materials for pupils talented in arithmetic and experimented 
with E?elected materials in their own classrooms. The need 
for more carefully prepared material for arithmetic talented 
children led Dr. Rudd, with the help of two Newton elementary 
school teachers. to prepare a program comprising eight 
teaching units and an associated teacherr s guide. The program 
was introduced in all of the twentyffive Newton elementary 
schools. 
An evaluation of the program was made. 
Major Findings and Conclusions: 
1. Available material for pupils talented in arithmetic 
Q was scarce. 
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2. Arithmetically talented pupils were found in all 
elementary schools. 
3. Talented children responded eagerly to the eight 
enrichment units. 
4. The success of the program was due largely to the 
enthusiasm and competence of the teachers using the 
program. 
5. Teachers using the new materials should attend a 
workshop so that they might be bett~r prepared t~ 
teach the units. 
6. The units stimulated the pupils to think creatively. 
7. The teacher must prepare additional worksheets to 
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accompany the activities. 
8. The units may be used out of order and independently. 
Criticisms and Suggestions for Further Study: 
1. Additional aids to accompany each unit might be 
prepared and made available. 
2. A study might be made to discover how effective these 
units would be with average children. 
3. Tests given to children after each unit might be studied 
to evaluate the effectiveness of the unit. 
4. Teachers who have used these units with their academic-
ally talented children might be asked to criticize the 
program. 
School Mathematics Study Group~ Mathematics for the Elementary 
School. Yale University~ New Haven~ 1961. 
Problem: To improve the teaching of mathematics in the elementary 
school through the introduction of a series of new textbooks. 
Scope and Limitations: 
1. In the spring of 1958 various mathematical organizations 
in the United States cooperated in the formation of the 
School Mathematics Study Group. 
2. Professor E. G. Begle was director of the group. 
3. The SMSG headquarters were located at Yale University. 
4. The National Science Foundation provided substantial 
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funds for the support of this program. · 
5. One project undertaken by the Study Group called for 
a group of mathematicians and mathematics teachers 
to prepare a series of textbooks for grades four through 
six. 
6. The experimental material was used in grades four 
through six in school centers throughout the country. 
Procedure: In order to improve the teaching of mathematics in the 
elementary schools, the mathematics curriculum had to be 
revised. The School Mathematics Study Group undertook the 
project of writing textbooks for grades four, five, and six. 
Twenty-five textbooks were written for these grade levels,. 
by a selected group of mathematicians and mathematics 
teachers. The materials were then sent to various designated 
teaching areas. 
The Boston Area Center was located at Boston University, 
and from there textbooks were distributed to several local 
school systems. The school system of Newton, Massachusetts, 
cooperated in using the textbooks. Dr • .J. Fred Weaver of 
Boston University conducted an in- service course for teachers 
in Newton who were using materials prepared by the School 
Mathematics Study Group. The textboqks were used with 
entire classes. 
Teachers who used the School Mathematics Study Group's 
materials met in order to criticize and evaluate the new pro-
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gram. 
Major Findings and Conclusions: 
1. Bright children find School Mathematics Study Group 
materials a real challenge. 
2. B_right children retain ~oncepts; slow children find 
it difficult to rememb~r ideas taught in previous units. 
3. Materials prepared by the School Mathematics Study 
Group can be taught to a heterogeneous class~ but 
ability grouping must take place as each unit is taught. 
4. Bright children can move quickly through a unit of 
vyork; slow children need constant repetition. 
5. The School Mathematics Study Group approach to teaching 
betters the _un~erstanding of all pupils. 
6. Additional worksheets are needed to aqcompany each 
unit. 
7. Standardize.d tests are needed for evaluating pupil 
achievement; teacher-made tests are now being used. 
8. Although the School Mathematics Study Group material 
was prepared for all ability groups~ many teachers 
feel that it should be used only for arithmetically 
talented children. 
9. Teachers of.the School Mathematics Study Group units 
should have an in-service training program so that they 
can administer the course more effectively. 
Criticisms and Sug.gestions for Further Study: 
• 1. A study might be made to evaluate the changes in 
attitude of children toward arithmetic as a result of 
the use of School Mathematics Study Group textbooks. 
2. A class group using the School Mathematics Study 
Group textbooks could be studied through the fourth, 
fifth, and sixth grades in order to evaluate the effect 
of the program. 
3. School Mathematics Study Group textbooks might be 
wirtten for grades one, two. and three. 
4. A comparison of the School Mathematics Study Group 
units with conventional arithmetic textbooks would be 
of interest. 
5. A survey could be made to determine how teachers 
feel about the use of the new program in the regular 
classroom and with arithmetically talented children. 
6. A series of tests might be designed to accompany each 
unit in the series. 
7. Selected units from the School Mathematics Study 
Group textbooks might be used as enrichment materials 
for arithmetically talented youngsters. and the effective-
ness of such a project might be reported. 
8. Worksheets could be written to accompany each of the 
units. 
9. A study of methods of grouping pupils in classes in 
which the School Mathematics Study Group materials 
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have been used would be of value. 
10. A~hievement tests might be given to pupils in a con-
ventional arithmetic program and to pupils in the 
program recommended by the School Mathematics 
Study Group. for the purposes of comparing and 
evaluating the results of each type of program. 
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CHAPTER ill 
ABSTRACTS OF THESES 
Allen, Elizabeth B., A Compilation of Arithmetic Practice Activities 
for the Primary Grades, Unpublished Master's Thesis ... Boston 
University School of Education, 1958. 
l 
r 
Problem: To collect games and activities for improving arithmetic 
readiness and fur the more effective teaching of number facts 
in the primary grades. 
Scope and Limitations: 
1. A listing of games and activities was selected for im-
proving arithmetic readiness through counting pro-
cedures, both rote and rational. 
2. Practice activities were suggested to help the pupil 
master number combination facts taught in the 
primary grades, including addition, subtraction, 
multiplication and division. 
3. In order to appear in the compilation, the game or 
activity had to have a definite purpose and be easy 
to understand and teach to the pupils. 
Procedure: Method books on arithmetic were examined. Sugges~ions 
for enrichment of teaching arithmetic were also obtained frQrn 
magazine articles. Garnes and activities were selected which 
had a definite purpose and which required little or practically 
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no equipment. Games and activities were presented in a 
style similar to that used by method books on arithmetic. 
Criticisms and Suggestions for Further Study 
1. Although the activities have been prepared for primary 
grade readiness and teaching. the same exercises and 
games might be tried with the intellectually talented 
youngster in :r;t.Ursery school. pre-kindergarten. and 
kindergarten, or for enrichment of the program for a 
gifted child in one of the lower primary grades and 
evaluated for effectiveness. 
2. The activities were not graded in any form but could 
be adapted to the various grade levels according to 
the ability of the pupils. Determination of the type of 
activity best suited for the average child and the gifted 
child in each of the primary grades would be of value. 
3. Arithmetic practice activities were classified in an 
appendix according to their applicability: rote count-
ing. rational counting. activities for mastering 
arithmetic facts including addition. subtraction. 
multiplication and division, and as such they could 
be used to prepare and enrich the program of the 
talented child who is just beginning to learn arith-
metic. 
----------------------------------------------------------
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Banks, ,Lois E., Nancy L. Sheehan, and Rose F. Willwerth, An 
Evaluation of Self-administering Arithmetic Enrichment 
Activities for Grades 4, 5 and 6, Unpublished Masterrs Thesis~ 
Boston University School of Education, 1959. 
Problem: The purpose of the study was 
1. To administer a series of self-administrative enrich-
ment activities, designed for arithmetically superior 
students, to average classes in grades 4, 5, and 6. 
2. To evaluate the exercises in relation to the three 
intelligence groups within each grade. 
3. To evaluate each exercise in regard to grade place-
ment •. 
Scope and Limitations: 
1. Activities were selected from the 1958 thesis, Self-
Administering Enrichment Activities for the More 
Rapid Learner by Barrett, Lightman, Mindel, and 
Shatz. 
2. One class from each of grades 4~ 5~ and 6 were used. 
3. Activities were administered to all children in each 
grade~ regardless of I. Q. 
4. Twenty-five exercises in each of the grades were 
selected for administration to the average class. 
5. Provisions were made for evaluation of each exer-
cise by both teacher and pupil. 
6. No attempt was made to correlate the exercise with 
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the arithmetic course of study. 
Procedure: Twenty-five enrichment exercises were selected and 
administered oyer a period of 3 months to an average class 
each of grades 4 1 5 and 6. Classes were grouped on the basis 
of intelligence scores obtained from the Pintner-Durost 
Elementary Test Scale 2: Form A (Verbal) Reading Content. 
Scores for arithmetic computation~ arithmetic concepts and 
problem solving were obtained from ~he MetropolitanAchieve-
ment Test: Form A. Each activity was evaluated by both 
teacher and pupil. Results were tabulated and recorded on 
charts. 
Major Findings and Conclusions: 
1. Greatest degree of success was achieved by pupils 
whose intelligence quotients were 110 and above. Some 
success was attained by averaging groups with I. Q. 
90-109. Success or partial success on several activ-
ities by children in low groups whose I.Q. were below 
90 was evident. 
2. Activities aroused children1 s interest and were self-
administered. 
3. In some instances certain activities should be short-
ened or rewritten as two separate exercises and in 
other cases directions and explanations should be 
clarified. 
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Criticisms and Suggestions for Further Study: 
1. It was not possible to administer the enrichment activ-
ities at the time the specific process involved was 
being presented in the regular arithmetic program. 
2. No evaluation of the effect of these activities. either 
immediate_ or long range, was attempted to determine 
either growth in arithmetical ability or change in attitude. 
3. No activities were revised or were administered to 
a higher or lower grade. 
4. The enrichment activities should be administered to 
correlate with the regular arithmetic program and 
an evaluation of the effect of these activities should 
be made in order to determine the growth in arith-
metical ability and change in attitude, to determine 
the extent to which attitude affects the success or 
failure of pupils in this type ef activity. and to deter-
mine the need for-revision and more suitable· grade 
placement of.activities. 
5. These self-administered activities can be used as 
enrichment exercises to supplement the regular 
course in arithmetic for the arithmetically talented 
·student in the regular cla$Sroom to stimulate interest. 
--------------------------------------------------------~---
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Barrett. Dorothy. et al. • Self-administering Arithmetic Enrichment 
Activities for the More Rapid Learner. Unpublished Master1 s 
Thesis .. Boston University School of Education. 1958. 
Problem: To develop a series of easily administered supplementary 
enrichment activities to be correlated with some of the major 
phases of the arithmetic program in grades two through eight 
and to refine these activities on the basis of classroom ex-
perimentation and evaluation. 
Scope and Limitations: 
1. Enrichment activities have been designed for the arith-
2. 
metically superior children in grades two through eight. 
Activities were administered to a sampling of children 
in each grade (average of 9 children in each grade) 
to determine suitability and readability. 
3. Provisions were made for evaluation of each activity 
by both teacher and pupil. 
4. Activities we\Pe correlated with current texts. 
5. Mathematical activities and ideas were developed and 
directed toward increased understandings and ap-
preciations rather than acceleration. 
6. Each activity was not subject to thorough statistical 
validation. 
7. The long range effectiveness of the activities was 
not tested. 
Procedure: Examination was made of textbooks. teacher1 s manuals, 
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articles, periodicals and workbooks to define 'the scope of 
the regular school program. Criteria were established for 
the selection and preparation of supplementary enrichment 
activities for the gifted child which would correlate with 
prescribed curricula, and activities were developed to meet 
these criteria. Evaluation standards were established for 
the activities which were then administered to gifted children. 
The activities were evaluated and the results were tabulated 
and recorded. 
Major Findings and Conclusions: 
1. Most of the activities were readily accepted, enjoyed, 
and understood by the arithmetically talented child. 
2. The activities were easy to administer by the· teacher 
and were self-directed by the pupil. 
3. The activities were suited to the grade level for which 
they were selected. 
4. Revision was necessary in two of the nine primary 
grade activities and in twelve of the 118 activities for 
grades four through eight. 
5. The arithmetically talented child seemed to benefit 
from these enrichment activities. 
Criticisms and Suggestions for Further Study: 
1. No bases were given for the selection of children to 
whom the activities were administered. 
2. The activities might be administered to a group of 
1.31_ 
average children to see if they could benefit from 
them. 
3. A larger sampling of pupils might be used. 
4. Tests might be given to show the growth of pupils who 
have had these activities over a given period of time. 
5. A group of activities could be administered to three 
grades to determine the most suitable grade level. 
6. If this type of enrichment materials was made avail-
able to all classrooms, it could challenge the intel-
lectual curiosity of the bright child and thus greatly 
enrich his background in mathematics. 
Culliton, Helen M. and Charlott R. Goltz, Team Learning in Third 
Grade Arithmetic, Unpublished Master's Thesis. Boston 
University School of Education, 1961. 
Problem: To evaluate the effect of providing for different progress 
rates and mutual aids in learning on success in primary grade 
arithmetic. 
Scope and Limitations: 
1.. Participating chi+dren numbered fifty-eight in two 
third grade classes, twenty-nine in each, in two 
semi-rural communities in eastern Massachusetts. 
2. Homogeneously grouped classes were comprised of 
children of above-average and average general 
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achievement (I. Q. 129-97). 
A different test was used for each group. 
The experiment was conducted from December 1, 
1960 to March 1, 1960 for a period of thirty-five 
minutes daily, five days weekly. 
Children were grouped in pairs of like ability. 
Examples of types of problems, job sheets, and tests 
used in study.are included in the thesis. 
Procedure: Job sheets well;!e prepared to accompany the two arith-
metic series, The New Discovering Numbers and its com-
panion workbook, Arithmetic Practice, and Making Sure of 
Arithmetic. A code was developed to indicate the method 
to be used by the pupil for each assignment which was adjusted 
for suitability to job sheet use. Excessive drill materials 
were deleted or reduced. Check tests were constructed to 
accompany each job sheet and were administered weekly to 
provide an evaluation after each block of work. 
The amount of growth in arithmetic was determined by 
the results of the administration of two forms of the Ele-
mentary Arithmetic Test of the Metropolitan Achievement 
Tests, A and B. Form A was administered in November, 
1960 and Form B was administered in March, 1961. 
Regarding the types of mutual aid utilized by the 
children, data was gathered through the use of both anecdotal 
records kept by the teacher and check lists e.orrqrleted by the 
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children. 
Results of the program were analyzed and tabulated. 
Maj or Findings and Conclusions: 
1. Absences and changing rates of progress made it 
necessary to allow for flexibility in pairing child:r:en. 
2. Gains were statistically significant, those in compu-
tation scores (6. 95) eq~al to five months in a three-
month per:~od and those in problem-solving (3. 50) 
equivalent to five months in a three-month period. 
3. Children were willing to seek aid and to give aid, 
which satisfied their needs. 
4. Team learning is particularly valuable in the prob-
lem solving area. 
Criticisms and Suggestions for Further Study: 
1. A similar type of experimental program might relate 
individual gains in test performance to individuaL!. Q. 
2. Follow-up studies might be carried out on the same 
pupils to determine whether or not gains achieved 
were retained. 
3. Academically talented youngsters in arithmetic might 
have a similar type of program arranged for them 
so that they could proceed at their individual rates 
of progress. 
------------------------------------------------------------
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Head, N. L., Shortcuts in Arithmetic, Unpublished Master• s Thesis,. 
Boston University School of Education. 1958. 
Problem: To assemble a collection of as many useful shortcuts in 
arithmetic as can be discovered. 
Scope and Limitations: 
1. Shortcuts were included which relate to addition, sub-
traction. multiplication, and division. 
2. Proof of correct solution of each shortcut was included 
with the example. 
3. The use of shortcuts in both elementary grade and 
high school mathematics was included • 
4. Suggestions were given for the use of shortcuts in 
teaching the gifted child, slow learner, and average 
student with respect to placement in the course and 
method of presentation. 
5. Types of current literat\lre were analyzed with ref-
erence to usefulness on the subject of shortcuts. 
Procedure: A determination was made as to subject headings which 
would deal with shortcuts, and literature which might contain 
useful material under the headings selected was surveyed and 
examined. The methods which were not shortcuts in the true 
sense of the word and which did not offer proofs of computa-
tions were eliminated. A selection was made of useful and 
practical mathematical shortcuts with inclusion of proofs 
where necessary for complete understanding. 
1_35 
The items of selected material were arranged into the 
following format: 
Type: A description of what the shortcut simplified. 
Rule: A statement of the steps followed in using the 
shortcut. 
Proof: Algebraic proof that the shortcut worked. This 
proof was sometimes combined with the Formula 
or was omitted altogether in some items. 
Example: One or more applications of the shortcut. 
A bibliography dealing with the subject of shortcuts was 
assembled. 
Major Findings and Conclusions: 
1. Almost all of the useful literature was written under 
the heading of mental arithmetic. -
2. Estimation and approximate calculation are not in 
themselves true shortcut methods. 
3. In general both the textbooks and those books which 
deal with the subject of making mathematics easy 
contain little useful material on the subject of short-
cuts. 
Criticisms and Suggestidns for Further Study: 
1. The shortcuts itemized have not been categorized for 
individual grade use. but rather they are s~quential 
in order of difficulty. 
2. The items have not been tried out in actual grades 
to validate their use at specific grade levels. 
3. TL).e author suggests that the most effective teaching 
of a shortcut would be to introduce it unexpectedly 
whenever a suitable situation arises. A study might 
.. 
be made comparing the effectiveness of that method 
of teaching shortcuts as opposed to the planned intro-
duction of the teaching of a shortcut method into the 
arithmetic program. 
4. Shortcuts could be used as a challenge to the gifted 
child to see how fast he could do his problems in 
basic computation. 
------------------------------------------------------------
Kilmer, Elaine D., A Study of Pupil Recognition of the Correct Use 
of Subtraction in Problem-Solving Situations in Grades III and 
IV, Unpublished Master's Thesis_,. Boston University School of 
Education, 1960. 
PropJem: To analyze. through testing, the extent to which children 
in grades three and four were able to recognize subtraction 
as an appropriate operation to use in solving certain special 
problem- situations. Is the process of subtraction identified 
as a suitable operation more readily in some kinds of 
situations than in others? Is the ability to know when to 
subtract modified by factors of mental ability and grade level? 
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Scope and Limitations of Study: 
1. Six third grades and six fourth grades. which included 
257 pupils, of the Newton, Massachusetts. schools 
were used. 
2. An untimed test. composed of three different forms. 
with twelve problems in each form, was administered 
on three s.eparate days. 
3. Responses were analyzed in relation to intelligence, 
grade level, and the extent to which subtraction 
"ideas" were recognized. 
Procedure: Test items for forms A~ B~ and C were constructed 
following the classification given in the course "Improvement 
of Primary Grades Arithmetic" at Boston University during 
the fall semester of 1959, which classification included: (1) 
part-whole situations of the subtractive type, additive-type 
and miscellaneous other-part situations, (2) whole-whole 
situations which were based on comparison situations. The 
complete test was ,administered to 257 children; 136 from 
grade three and 121 from grade four whose Intelligence 
Quotients had been obtained from the results of Kuhlmann-
Anderson Intelligence test, administered to each group when 
in grade th-ree. 
Test items were scored separately for correctness of 
answer given and selection of process, and data was analyzed. 
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Major Findings and Conclusions: 
1. At least 70 per cent of the children in both grades · 
were able to choose the correct process of operation 
for solving each of the six major subtra'ctive ideas 
included in the test. 
2. Subtractive-type situation problems were easiest to 
identify; the additive-type problem was most difficult 
to recognize. 
3. Children in grade four showed greater ability in 
identifying subtraction for the different social prob-
lem- situations in the test item than did those in 
grade three. 
4. Children whose I. Q. ranged from 110 and above 
were able to recognize correct subtraction ideas 
more readily than those with average or below av-
erage ability. 
5. A unifying of "ideas" for all the subtraction situa-
tions should be worked out to enable children to 
see a similarity in the nature of these problems. 
Criticisms and Suggestions for Further Study: 
1. The relation between children1s I. Q. 1 s and their 
ability to select correctly the operation of subtrac-
tion was not tested for statistical significance. 
2. Further exploratory study of the same nature should 
be made in other grades. 
:139 
0 
0 
0 
3. Studies could be made to discover why some sub-
traction situations are learned more easily than 
others and what causes difficulty with those prob- · 
lems where the correct choice of subtraction is 
made but the wrong answer is obtained. 
4. The differences between means in the various I. Q. 
categories and the d.ifferences between the numerous 
per cents could be tested for statistical significance. 
5. This type of test and others which utilize the same 
subtraction "ideas" could be utilized to stimulate the 
bright child in grades two and three as well as in 
grade four. 
-----------------------------------------------------------
Kling, Patricia T. and Priscilla H. Treibs, A Collection of Arith-
metic Exercises Designed Particularly for the Superior Child 
in Grade Three or Four to Supplement the Standard Program at 
Those Levels, Unpublished Master1 s Thesis,. Boston University 
School of Education, 1957. 
Problem: To provide for teachers of third and fourth grade classes 
supplementary enrichment materials for those individuals 
who show particular interest or ability in arithmetic. 
Scope and Limitations: 
1. Exercises were geared toward enrichment of the pro-
gram for the arithmetically talented youngster in, the 
third and fourth grades. 
2. Enrichment materials were designed to be directly 
applicable to the specific concepts being taught. 
3. Many of the exercises were originally with the authors. 
4. Materials presented were either covered in the ma-
jority of textbooks consulted or were deemed to be of 
high interest level. 
5. Major topics included numbers~ fundamental processes~ 
and measurement~ of which there are a total of eighty-
eight types of activities. 
6. Each lesson was constructed as a. separate unit. 
7. Very few of the activities have been tried with superior 
children in the regular classroom. 
8. Problem-solving is coyered only if it deals with a 
specific topic in the study. 
9. Since these activities have not been eva~uated~ amount 
of time required for performance and amount of guid-
ance needed has not been estimated. 
Procedure: Several courses of study and textbooks were consulted 
to determine the skills and understandings taught in grades 
three and four. A tabulation was made of areas and subjects 
covered in seven textbooks, and those topics discussed in 
four or more of the texts were included in the study as were 
those subjects which seemed to have high.interest value. 
Exercises in the three major topic areas of numbers~ fumla-
mental processes, and measurement were deyeloped to extend 
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and enrich the basic skills. 
An answer section was compiled for the teacher's con-
venience to include solutions which involve unusual materials. 
An annotated bibliography of children1 s books which deals 
directly with arithmetic and number concepts was included 
for use by the superior child of the third or fourth grade. 
Major Findings and Conclusions: 
1. There has been to date no research available which 
shows the effectiveness of an enrichment program in 
arithmetic in the third and fourth grades. 
2. The enrichment exercises should be utilized at the 
teacher's discretion as extra work for the individual 
rather than be given to the whole class •. 
Criticisms and Suggestions for Further Study: 
1. Test the exercises on gifted children in the regular 
classroom to determine which activities have value 
and which should be eliminated. 
2. Obtain teacher opinions of the material and information 
regarding frequency of use~ convenience of format~ and 
scope of coverage. 
3. Broaden the range of material to include all the ele-
mentary grades. 
4. Conduct a series of tests on mathematically talented 
children who have studied under an enrichment pro-
gram such as this. Compare their achievement with 
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that of mathematically talented·children who have not 
·.had any special opportunities fpr advanced work. 
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Lawson, .John Herbert, The Construction and Revision of an Arith-
metic Vocabulary Test for Grades Four, Five, and Six, Un-
published Doctoral Dissertation,. Boston University School of 
Education, 1958. 
Problem: To construct, administer, and revise an arithmetic 
vocabulary test for fourth, fifth, and sixth grade children. 
Scope and Limitations: 
1. Arithmetic vocabulary words :were obtained from ten 
arithmetic textbook series. 
2. Preliminary testing was done on 182 children at the 
fourth, fifth, and sixth grade levels in schools of 
Salisbury and Newbury, Massachusetts. 
3. Second testing was carried out on 972 children from 
forty-two classrooms in Hamilton, Ipswich, Man-
chester, Middleton, Topsfield, and Wenham, Massa-
chusetts. 
4. School population represented a wide variation of 
nationalities and was representative both of urban and 
rural areas, and industrial and residential areas. 
5. No interference was made relative to sex differences. 
6. Both forms of the test were built as power instruments. 
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7. The mean I. Q. of pupils tested. was 101, the data having 
been obtained fr0m scores on the Otis Quick-Scoring 
test. 
Procedure: Basic arithmetic vocabulary was obtained from ten 
arithmetic textbook series, and was grouped into four cate-
gories: (1) base words, (2) words used to represent number 
processes, (3) words used to measure various kinds of 
measurement, and ( 4) specialized technical words. These 
categories were further subdivided into thirteen groups. The 
final word list selected for testing numbered 307 words. 
Two forms of the test were constructed, the test items 
for Section I containing groups of selected matching items, 
those in Sections II and III containing multiple choice items. 
Functional responses were constructed wherever possible 
and items were arranged primarily in order of relative dif-
ficulty. Directions for both pupils and teachers were pre-
pared and answer sheets were provided. 
Following the test administration the data were treated 
for the purpose of determining the difficulty of the test items 
and the validity indices of the test items. Reliability of pupil 
scores from form to form was computed by the use of the 
Kuder-Richardson formula 120. 
Two final balanced forms were prepared from a selection 
of items based on the validity indices of the items in the ex-
perimental forms at the fifth grade level. 
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Major Findings and Conclusions: 
1. Generally speaking, the understanding of arithmetic 
vocabulary increases with each grade at the inter-
mediate level. Deviations from this may be due to 
the fact that certain words introduced in the fourth 
and fifth grades are not retaught at the sixth grade 
level. 
2. An analysis of arithmetic vocabulary indicates that 
there is no agreement among the authors of inter-
mediate arithmetic textbooks concerning the important 
technical terms in arithmetic; there is wide variance 
in frequency and use of arithmetic words and special 
terminology in textbooks within a grade and from 
series to series. 
3. Reading experts could be called upon for help in de-
veloping a more consistent vocabulary in arithmetic 
textbooks. 
4. Since mathematics vocabulary. ability to interpret 
graphs and ability to interpret formulas are factors-
most closely related to success in mathematics. there 
being a correlation with mental age. specific instrue-
tion. either direct or indirect, in arithmetic vocabulary 
is essential for success in intermediate grade arith-
metic. 
5. The statistical analysis of the data obtained in this 
0 
0 
study indicates that the functional-type vocabulary 
test can be used to determine the status of the 
arithmetic vocabulary of children for instructional 
purposes. 
6. Analyses of two balanced test forms indicated that 
they were nearly equal in difficulty. that they would 
be expected to measure with a high degree of con-
sistency, and that the items selected for the two final 
balanced forms have a comparable range of validity 
indices from • 720 to . 430. 
Criticisms and Suggestions for Further Study: 
1. Further research and study based on an analysis 
of the data contained in this study would be of value: 
a. The construction, administration, and evaluation 
of the balanced test forms suggested in this study. 
b. The construction of other paired forms of an 
arithmetic vocabulary test from the data obtained, 
using items with validity indices less than . 430. 
c. The construction of separate arithmetic vocab-
ulary tests for grades four and six. 
d. A study to compare the words and expressions 
used in arithmetic instruction from grade to 
grade and from series to series. 
e. Determine the reliabilities of final test forms I 
and II by comparing with reliabilities of arith-
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metic achievement tests and intelligence tests. 
f. A comparison of arithmetic vocabulary word list 
developed in this study with existing spelling word 
lists to determine how many of these technical 
words are introduced through spelling instruction. 
g. A comparison of items in the experimental forms 
developed in this test with items contained in 
standardized voc~bulary tests. 
h. A comparison of the results obtained on the final 
tests with those obtained in the usual type of 
arithmetic item in order to compare the value 
of the functional-type item. 
0 i. An investigation in the area of science to com-
pare the use and frequency of words obtained in 
this study with those in science textbooks. 
j. Instructing controlled and experimental groups 
using the tests developed in this study as a basis 
for comparison of effectiveness of instruction 
between groups at each of grades four. five. 
and six. 
k. A study to investigate arithmetic words with 
multi-meanings. 
1. An investigation to determine the arithmetic 
vocabulary as presented in junior high school 
mathematics texts. 
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m. A study to .determine how many arithmetic words 
introduced in the intermediate grade level ar·e 
r.e-taught at the junior high school level. 
2. Since vocabulary is a determining factor in a pupiP s 
success in mathematics~ both forms of the tests might 
be administered to pupils in grades four: 1 five 1 and six 
for purposes of remedial instruction as well as diagnosis 
and evaluation of apparent giftedness in the field of 
mathematics. 
------------------------------------------------------------
Robinson~ Joanne Adley~ Teaching Concepts of Decimal Fractions 
in Grade Three~ Unpublished Master's Thesis. Boston 
University School of Education~ 1958. 
Problem: To show a need to introduce the decimal fraction at an 
early grade and to give more emphasis to its study and under-
standing throughout the arithmetic program. 
Scope and Limitations: 
1. The place of the decimal fraction in the present cur-
riculum was determined. 
2. A comparison of the decimal frac-tion and the common 
fraction was made. 
3. The need for an earlier introduction to1 and a more 
thorough teaching of the decimal fraction was treated. 
4. Introductory lessons in the decimal fraction were 
0 
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included. 
5. No actual testing of the theory concerned in this study 
took place. 
Procedure: Research of existing literature was conducted. A historYi 
of decimals was reviewed; the frequency of use of decimals 
in daily life was cited; and a study was made of the conflict 
of opinions among educators concerning the grade placement 
for teaching common fractions and decimal fractions in the 
school curriculum in general and the arithmetic program in 
particular. 
Specific suggestions for teaching decimal concepts in the 
third grade were compiled. 
Conclusions were drawn from research and stu-qy •. 
Major Findings and Conclusions: 
1. The teaching of decimal fractions is usually limited 
to grade six. 
2. According to the logicalJ psychologicalJ and social 
criteria related to the teaching of arithmeticJ the 
teaching of the decimal should follow the teaching of 
the four processes with whole numbers. 
3. Teaching the meaning of decimals in the primary 
grades would satisfy the theory of the 1stretched out' 
curriculum and provide meaningful teaching of decimals 
so that the child will know basic concepts before he 
reaches the intermediate level. 
e. 
4. Decimals are easier to work with than fr_actions and 
allow for more simple computation and easier check-
back for errors. 
Criticisms and Suggestions for Further Study: 
1. Further investigation into authoritative sources con-
cerning the early teaching of decimals might shed 
more light on the subject concerned in this study. 
2. A workbook of enrichment exercises for the teaching 
of decimal fractions in the third grade might be com-
piled and evaluated. 
3. The teaching procedures and exercises in this study 
miglit be presented to and evaluated for a third grade. 
4. The teaching procedures and exercises in this study 
might be tried on a group of third grade children of 
above average intelligence. 
----------------------------------------------------------
Savoie~ Harry A., The Construction and Evaluation of an Inventory 
Test in Arithmetic for Grade Six~ Unpublished Master1 s Thesis. 
Boston University School of Education~ 1960. 
Problem: To construct and evaluate an inventory test in arithmetic 
to be used at the beginning of the sixth grade. 
Scope and Limitations: 
1. Thirty-five curriculum gnides, textbooks, and 
workbooks were analyzed and evaluated for content 
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materials. 
2. The initial test was administered to 258 pupils in 
eleven classrooms in a city in central Connecticut. 
3. The testing population was representative _of diversi-
fied economic backgrounds and heterogeneous groups. 
4. There were 289 items in the initial test and 125 items 
in the revised test. 
5. Test content included the following categories: (1) 
basic facts. (2) vocabulary, (3) fundamental knowledge. 
(4) bar graphs. (5) time, weight, and measure. (6) 
line graphs, (7) fundamental processes. (8) common 
and decimal fractions, and (9) problem solving. 
6. The test was prepared for use with children at the 
sixth grade level in any community. 
Procedure: In order to avoid omitting any major phase of a sixth 
grade arithmetic program a guide was prepared to evaluate 
the content materials of various curriculum guides. text-
books~ and workbooks, which were then analyzed and from 
which were derived a list of facts and processes found to be 
common in all the curriculum guides examined. 
Test items were constructed on the basis of the findings. 
and an objective item test was developed with each test section 
set up in the form of a power test and the items arranged in 
ascending order of difficulty. 
After a preliminary trial to determine the adequacy of 
the directions and ·amount of time necessary to administer 
the testJ the initial test was administered in SeptemberJ 
1958J by the classroom teachers to a sixth grade school 
population whose intelligence quotientsJ based on the Otis 
Quick-Scoring Beta TestJ Form FmJ ranged from 141 to 
70~ with a mean of 102. 4. The tests were corrected and 
analyzed to establish reliability. 
On the basis of the analysis and evaluation 6f the initial 
testJ a revised form of the inventory test was prepared in 
which were included those items which denoted a critical 
ratio of 2. 56. 
Major Findings and Conclusions: 
1. The scores ranged from 281 to 139 with a mean of 
245. 5 and a standard deviation of 22. 25. 
2. The reliability coefficient established by the Pearson 
product-moment was • 918J and by the Spearman-
Brown method the coefficient of reliability was • 957. 
3. There were 125 items in the test with a significant 
critical ratio of 2. 56. 
4. With the exception o~ nineteen items of the 164 
showing a significant difference of less than 2. 56J 
all the items referred to the basic facts. 
5. Revision work is needed on the items in the initial 
test dealing with timeJ weightsJ and measures. 
6. The items on vocabularyJ computational workJ and 
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problem solving could be useful to discover the 
strengths and weaknesses of beginning sixth grade 
students. 
Criticisms and Suggestions for Further Study: 
1. Administer the test to other sixth grade populations 
in order to compare the findings with those of this 
study. 
2. Administer the test as a diagnostic tool to discover 
the areas of weakness and strength of the individual 
pupil. 
3. The final inventory test might serve as a guide in 
the planning and organizing of an enriched program 
for the students who have achieved the requirements 
for the sixth grade program. 
4. Administer the test to a group of arithmetically 
talented students in the sixth grade in order to deter-
mine the need for enrichment. 
Smith~ Grace W. ~ Recent Trends in Guiding and Educating the 
Gifted~ Unpublished Master's Thesis. Boston University 
School of Education~ 1960. 
Problem: To explore recent developmental progress in programs 
initiated in behalf of guiding and educating the gifted or the 
mentally advanced and to examine the new tides of thinking 
1_53 
which appear to be crystallizing. 
Scope and Limitations: 
1. Various characteristics of the gifted and methods of 
identification of the gifted are described. 
2. Causes of waste ·of talent are identified and analyzed. 
3. General methods of providing for the guidance and 
education of the gifted are appraised. 
4. Three successful programs now in operation in 
Detroit, Chicago, and San Diego are described. 
Procedure: Research was conducted in order to determine who a:re 
the gifted and the talented, how they are identified, and what 
are the causes of the waste of talent in American life. Anal-
ysis of research was made to define, in general, the metho~s 
of identifying and providing for the education of the gifted. 
Specifically, methods are described which several American 
cities have programmed for academically gifted pupils and 
pupils with special talents. 
Conclusions based on repearch were drawn. 
Major Findings and Conclusions: 
1. Trends which represent important advances indicate: 
a. There is greater concern with curriculum content. 
b. There are broader interpretations of giftedness 
to include special abilities and creativity. 
c. There is greater acceptance of some forms of 
acceleration. 
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d. There is development and expansion of college 
and university programs~ at graduate and under-
graduate level~ for teachers trained to work with 
the gifted. There are also special programs for 
the retraining of teachers in science and mathe-
matics. 
e. The U.S. Office of Education has sponsored a 
comprehensive experimental program. Research 
programs have been initiated by such organizations 
as the Ford Foundation~ the Carnegie Foundation. 
Westinghouse~ and others. 
f. There is recognition and determination to utilize 
the underdeveloped human resources~ particularly 
among minorities and lower economic groups. 
g. Distribution of state and national government funds 
provide for program development and scholarships. 
h. The demand is great for the utilization of the 
abilities of those talented in science and mathe-
matics. 
2. Specific findings are concerned with mathematics and 
the gifted child: 
a. Organization and conduction of special mathematics 
clubs are advocated which~ when effectively used~ 
may have a strong influence on the gifted child's 
work. 
, • ~ 1 
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b. Special mathematics classes~ in Detroit~ are 
held after school for the seventh and eighth grade 
children from 3: 15 PM to 5: 15 PM. 
c. In San Diego there are approximately 61 500 
elementary school pupils in thirteen school dis-
tries learning under an experimental arithmetic 
program~ which revolves around spatial relation-
ships~ piloting. machine calculation,;., and slide 
rule topics. It is estimated that more than 
11 600 of the most able participants in the program 
can expect to complete the curriculumts present 
four-year span in three years. 
Criticisms and Suggestions for Further Study: 
1. There is need for further investigation in: 
a. The ways that gifted children differ from normal 
and retarded. 
b. The effect of personality~ value concepts~ and 
social class upon achievements and goals. 
c. Adjustment at different levels of intelligence. 
d. The study of personality traits situations which 
induce passive responsiveness in one individual 
and aggressiveness in another. 
2. Further study is needed in the use of screening devices 
for the selection of gifted children. What combination 
of tests and techniques can best identify children from 
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low socio-economic groups? 
3. Studies should be made on the methods of enrichment 
based on certain types of programs and the results 
obtained from each. 
4. Further research would be of value relative to the 
training of teachers for the mathematically gifted. 
----------------------------------------------------------
Turmelle, Wilfred and Chester Zwonik, A Survey of Literature on 
Gifted Child Programs and Suggested Activities for the Gifted, 
Unpublished Master1s Thesis. Boston University School of 
Education, 1959. 
Problem: To survey literature which describes programs and 
methods currently employed for the gifted child in the 
elementary schools and to prepare a list of suggested ac-
tivities to aid the teacher who must serve the gifted in the 
regular classroom. 
Scope and Limitations: 
1. Fifty different programs were described which 
indicate the particular method that school depart-
ments in various parts of the country employ in 
meeting the needs of the gifted in their own situation. 
' 
2. Programs for gifted children were differentiated 
according to type: enrichment, acceleration, special 
classes and special schools, the tutorial plan, and 
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modification of the special class plan. 
3. Characteristics of gifted children were given and tests 
were listed which are useful in locating the gifted, as-
sisting the teachers in spotting their weaknesses and 
planning their programs for them. 
4. Suggested activities for the gifted included those in 
the fields of language arts, social studies. arithmetic, 
science, and imaginative research. 
5. Suggested activities were not graded. Their use and 
placement depend on the teacher1 s approach. 
6. An annotated bibliography was included which focuses 
on gifted child programs. 
Procedure: Llterature was surveyed and reading was done on 
various gifted programs. after which were selected the 
programs to be included in the thesis. Consultation was 
held with an outstanding authority on giftedness. A list of 
suggested activities was compiled in the areas of language 
arts. social studies. arithmetic, science, and imaginative 
research to enrich the program for the gifted child in the 
regular classroom. 
Major Findings and Conclusions: 
1. Many of the articles in available literature described 
enrichment programs which were not true enrichment. 
2. The special school or special class for the gifted, or 
a modification of the special class plan, was felt to be 
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the most sensible method of providing for the gifted. 
3. Bright youngsters working together can stimulate 
each other to greater intellectual activity. 
4. There is greater ease of, discipline in classes made 
up of bright youngsters because of their greater 
attention span and desire to learn and co-operate. 
5.. Bright students are superior to the standards for 
their age in general health. size. and strength. 
Versatility and superiority in academic work is 
characteristic among the gifted. 
Criticisms and Suggestions for Further Study: 
1. The suggested activities are not graded. Many 
activities which would be appropriate for the 
average student in a higher grade would be suitable 
for the gifted student in a lower grade. 
2. Study and survey the results of programs which 
utilize the segregated plan as opposed to the 
unsegregated programs in order to compare social 
and intellectual growth of the gifted child. 
3. Recommendations are made that: 
a. The aspect of public relations and the gifted 
problem be more carefully considered and 
more accurate informa.:tion be given to the public. 
b. The bright child who must stay in the regular 
classroom be given his fair share of the teacher 1 s 
time and attention. 
c. Learning activities be matched to the pupiP s 
level rather than matching the pupil to the class 
level. 
d. Schools utilize all available resources· to find the 
bright. 
e. Sympathetic attention be given to experiments 
on acceleration~ enrichment~ and other facets 
of teaching the gifted. 
f. Teachers re-survey and re-evaluate their en-
richment services for the tale;nted student. 
4. Many specific suggestions for arithmetic activities 
are included which relate to time, money, measure-
ment~ problem solving, computation, and number 
system. 
Winthrop, Margarita Lewis, An Enrichment Unit in Mathematics 
for Non-College Preparatory Students, Unpublished Master's 
Thesis. Boston University School of Education~ 1961. 
Problem: To determine if a group of non-college preparatory 
students could learn properties and operations of sets from 
a teacher- constructed enrichment unit, and to correlate 
degree of success with intelligence quotient, mental age, 
and chronological age. Of the chosen topics which were 
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most successfully mastered and which were least success-
fully mastered? 
Scope and Limitations: 
1. Content material and ideas were obtained from three 
textbooks dealing with modern mathematics. 
2. Ninth grade students in five general mathematics 
classes in Girls' High School, Boston, Massachusetts, 
participated in the study. 
3. The participating group represented dissimilar 
cultures and economic levels and varied national and 
racial backgrounds. 
4. There were eighty-one participants at the beginning of 
0 the project and fifty-eight when the project ended. 
0 
5. The project was prepared for students whose intelli-
gence quotients ranged from 70 to 115 with a mean of 
93. 9, whose chronological ages ranged from 13. 6 
years to 17.6 years with a mean of 15. 2 years, and 
whose mental ages varied from 11. 1 years to 18. 5 
years with a mean of 14. 4 years. 
6. The time allotted for the unit presentation was fifteen 
daily consecutive periods of forty minutes each, which 
included ten periods of presentation, two of review, 
and three for testing. 
Procedure: Textbooks were examined to find suitable examples 
and exercises which involved ideas within the experience 
....... 
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of the students. 
Lessons of the unit were built around the following 
ideas: ( 1) the idea of sets. identification of sets. and 
expressing terms of sets. (2) description of sets as the 
universe of discourse. supersets. subsets. infinite sets. 
finite sets including the empty set. (3) relations between 
sets. ( 4) operations on sets: union, intersection, and 
complement. and (5) comparison of sets. A summarizing_; 
description of the day to day progress was prepared. 
Results of teaching and testing were studied and 
tabulated and various correlations and partial correlations 
were computed. Reactions of the students to the project 
were noted both objectively and subjectively. 
Major Findings and Conclusions: 
1. The unit covered too, wide an area to be dealt with 
adequately within the allotted time. 
2. Absences interfered with accurate measuring of the 
learning ability of the students. 
3. The test was inadequate; it was neither standardized, 
sufficiently validated, nor checked for reliability. 
4. Student reactions to the unit were diverse. and their 
attitudes were not correlated with their abilities. 
5. With reference to the ideas presented the highest 
scores were obtained on the sections of items dealing 
with symbols and with describing and listing sets. 
:1.62 
Lowest scores were achieved on the items concerning 
intervals. the real number line. and the interpretation 
of the Venn diagrams. 
6. Chronological age had least effect on the results and 
should not be considered. A slight inverse relationship 
was present between the test scores and chronological 
age. 
7. Mental ages and intelligence quotients appeared to be 
factors in the test results. with mental age the stronger 
of the two; however. correlation coefficients in either 
case were not statistically significant. 
Criticisms and Suggestions for Further Study: 
1. Present a similar unit over a longer period of time 
to a group with a similar range of intelligence quotients 
and compare the results with those of this study. 
2. A study of the attitudes toward this type of enrichment 
program of a group of children of average intelligence 
compared with that of children of ab.ove average intelli-
gence in any of the upper elementary grades might be of 
interest. 
3. A comparison of achievement in modern arithmetic 
between two groups of different intelligence levels in 
the upper elementary grades might be of value. 
4. Present this program. or a similar program on sets. 
to a group of arithmetically talented youngsters in the 
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lower elementary grades and evaluate the results in 
relation to achievernentJ understandingsJ and attitudes. 
I 
II 
CHAPTER IV 
SUMMARY 
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I GENERAL SUMMARY 
CHAPTER IV 
SUMMARY 
I. GENERAL SUMMARY 
Most of the problems which fact the teachers of talented children 
in arithmetic have been analyzed in this study. The literature has 
revealed that considerable attention is being directed toward the 
academically talented child in the field of mathematics. Experiment-
al programs have been initiated throughout the country for the pur-
pose of identifying the arithmetically talented child and providing for 
his needs. Major emphasis has been placed upon curriculum pro-
vision~ program enrichment~ and specialized teacher training. 
Success in arithmetic is dependen~ largely on interest~ an inter-
est which can be excited in the child only by the teacher. Any 
advancement~ therefore~ in the teaching of the arithmetically talented 
child rests largely upon the shoulders of the individual classroom 
teacher. 
:167 
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II SUMMARY OF MAJOR 
FINDINGS AND CONCLUSIONS 
ll. SUMMARY OF MAJOR FINDINGS AND CONCLUSIONS 
Major findings and conclusions have been quite consistent 
throughout the literature. Those listed below are representative of 
the findings and the trends which are most apparent at the present 
time. 
1. A major issue in education today is concerned with the 
instruction of gifted children in arithmetic. 
2. What the elementary schools are doing today to improve 
instruction in arithmetic for gifted children is a matter 
of great interest to the public. 
3. For the past decade many surveys and studies have been 
conducted in order to ascertain the ability and under-
standing in arithmetic of elementary school children. 
4. Most arithmetic programs were found to be inadequate, 
especially for the talented child, resulting in limited 
arithmetic understanding and a negative attitude toward 
arithmetic by many superior children. 
5. Capable learners have been neglected in many arithmetic 
programs. when, instead, they should have been con-
stantly engaged in worthwhile, challenging activities. 
6. A program of enrichment rather than a program of ac-
celeration is preferred by most experts as a means of 
providing for mathematically talented children. 
7. Greater attention is being given to grouping arithmetic-
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ally superior children in the regular classroom accord-
ing to levels of understanding and ability for the purpose 
of differentiating instruction. 
8. The elementary school teachers problem of providing 
effective enrichment materials for her mathematically 
talented children will be lessened as her own background 
in mathematics is strengthened. 
9. The training of teachers of elementary arithmetic is 
being improved, especially for those who must instruct 
mathematically superior children. 
10. Curriculum materials in arithmetic for use with the 
academically talented child are sorely needed. 
11. Valuable curriculum and enrichment materials for 
mathematically talented elementary school children 
are to be found in most of the theses which have been 
abstracted. 
12. The placement of children into advanced or enriched 
arithmetic groups is being determined not only by 
standardized test scores, but also as a result of teacher 
observation, pupil interest and reaction, frequent and 
informal testing, anecdotal records, and the ability of 
the child tb think abstractly. 
13. A variety of new topics. methods of instruction, and 
motivating devices are being introduced into the arith-
metic curriculum to enrich the program for talented 
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children. 
14. Arithmetically talented children are being stimulated to 
think more creatively and to explore ideas in mathematics 
in order to develop a solid foundation for advanced mathe-
matics. 
15. The more an enrichment activity satisfies evaluating 
criteria of enrichment. the more effective are the results 
of that activity. 
16. Parents are being informed about the changes in cur-
riculum and instruction of arithmetic, and they are 
enthusiastic about the new programs for their talented 
.children. 
17. When children are homogeneously grouped or segregated 
for arithmetic instruction. achievement is greater. 
18. Standards of work are being raised for bright children in 
arithmetic. 
19. Research in development of programs of instruction is 
being conducted on all grade levels in order to determine 
the needs of talented children in mathematics. 
20. A noticeable trend has been developing which emphasizes 
the earliest possible identification and location of the 
mathematically talented child. 
21. Guidance specialists are being employed in many ele-
mentary schools to aid in evaluating the performance of 
children who demonstrate special talents and abilities. 
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22. Programs of enrichment~ acceleration~ and segregation 
are being tried and evaluated to determine the best 
method of providing for gifted children in arithmetic. 
23. Grants for experimental research in arithmetic pro-
gramming are being provided by the federal government~ 
philanthropic organizations~ and private industry. 
24. The most significant contributing factor in the perform-
ance of a youngster in arithmetic is his teacher's attitude 
toward arithmetic. 
25. Constant changes are taking place in arithmetic instruc-
tion for the talented child~ in content~ curriculum rna-
terials~ methods of instruction~ levels of instruction~ 
and teaching devices. 
- 1\ 
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III SUGGESTIONS FOR 
FURTHER STUDY 
ill. SUGGESTIONS FOR FURTHER STUDY 
The suggestions for further study include those of the writers of 
this thesis as well as those of the authors of the literature which has 
been abstracted. 
1. Prepare follow-up studies on the programs surveyed in 
this thesis in order to determine if there has been con-
tinued interest and success on the part of educators and 
pupils. 
2. Survey community readiness and support for the various 
programs in arithmetic for gifted children. 
3. Study the emotional and social impact which homogeneous 
ft grouping has had on our future citizens. 
4. Study the comparative achievement in arithmetic of talented 
pupils with their achievement in other school subjects. 
5. Survey the literature written before 1957 which pertained 
to arithmetic for the gifted child. 
6. Prepare a compilation of experimental programs for 
arithmetically talented children which are being conducted 
throughout the country. 
7. Make an analysis of arithmetic textbooks to determine the 
amount of enrichment materials provided for talented 
children. 
8. Compare and evaluate the various methods employed by 
school systems to meet the needs of mathematically 
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talented children. 
9. Compose a series of textbooks for grades one through 
eight written especially for the talented child in arith-
metic. 
10. Administer tests to compare achievement of academically 
talented children who have had an enriched arithmetic 
program with that of talented children who have had the 
traditional program. 
11. Make a study of arithmetic achievement tests to identify 
and compare measures of mathematical understanding 
and conceptual learning between the talented child and the 
average achiever. 
0 12. Build a series of word problems in arithmetic,in which 
there are no numbers, to help gifted children determine 
relevant and irrelevant facts in the area of problem 
solving. 
13. Design a series of enrichment exercises using the number 
line as an aid for integrating the multiplication and division 
of integers and fractions. 
14. Prepare a series of tests to accompany the unit materials 
of the School Mathematics Study Group. 
15. Arrange a program of team learning for talented children 
in arithmetic and compare the rate of progress with that 
of a talented group who have worked individually. 
0 
16. Try the shortcuts in arithmetic with a group· of talented 
children in order to evaluate their usefulness as en-
richment material and validate their use at specific 
grade levels. 
17. Compare the arithmetic vocabulary of bright children 
with that of average children in the regular classroom. 
18. Compile and evaluate ar workbook of enrichment exercises 
for the teaching of decimal fractions in the third grade. 
19. Prepare a study of screening devices that can bestbe 
used to identify arithmetically talented children in various 
socio-economic groups. 
20. Prepare a series of enrichment activities in arithmetic 
for separate grade levels and evaluate the results in 
relation to achievement, attitudes, and understandings. 
21. Analyze the social changes of the past twenty-five years 
which have affected the area of a~ithmetic education, 
especially with relation to the education of the gifted. 
22. Explore the role of readiness in the instruction of intel-
lectual superior children in arithmetic. 
23. Evaluate the role of the guidance counselor in identifying 
and providing for the needs of the arithmetically talented 
child. 
24. Extend this study to present a more comprehensive 
picture of the methods of providing for the arithmetically 
talented child. 
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